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tasyéssthis full and satisfying. 


/inston after Winston. 


BOX: 19 mg. "tar", 1.3 mg. nicotine, KING: 20 mg. чаг | SS 
1.3 mg. nicotine, av. per cigarette, FTC Report MAY 78. 
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"Tis the season for 


and handlebar brake levers. Just fold 
down the handlebars, and take it any- 
where in the back of your car. (It 

. Goahead. You're not really giving іп, youre P- < won't leak gas or oil.) 
just giving credit where it’s due. To yourself, for | Sd Here's a dirt bike of another color. 
bringing your kid up right. And to your kid, for | :»»» Lime green, like its racing cousin, the 
proving that he or she can handle the responsi- | n 1. 4X80 mini (not shown). The KDX80 has a 
bility of having a motorcycle. gh h motocross frame and suspension, leading 

Now that you've made the first decision, | 

you'll want to start your kid out right on a 
Kawasaki mini. Because Kawasakis are 
built by people who understand your 
child's riding needs. And we've got a bike 
for every beginning rider. 


You-know-who is asking for a motorcycle 
for Christmas. Again. Maybe this year, you'll 
Say yes. 


axle front forks, a 16" front wheel, 
EP  ..-—— ЧЕР Nim. RS and an 82cc 2-stroke, reed valve 
EJ а= A" Щщ engine. 
| ee АБ” à ч E Look, it's a street bike. It's a dirt 
к... bike. It's the КМ100 dual- -purpose mini 
499 street-legal and dirt-safe. And its 99cc 
So check our mini Christmas list. 2-stroke rotary valve engine goes a 
(Have a good time giving.) / long way on a tank of gas. 
Here’s a good buy and a good bet for the begin- A 
ning dirt rider. The KD80M is built tough, with a 
79cc 2-stroke engine, 5-speed transmission and 
primary starting, so it will start in any gear. With 
our Superlube injection, there's no premixing oil 
and gas. 
You might get attached to this trail bike your- 
self. The KV75 has an automatic edit: 
clutch, 3-speed 
transmission, 


.. KM100 


* Manufacturers suggested retail price for the KD80M or the 
KV75, excluding freight, dealer prep, title and taxes. Offer 
valid only while supplies last. Available in U.S. and Canada. 
Prices slightly higher in Canada. 

Kawasaki believes in riding safely. Check local laws 
before you ride. Member of AMA, MIC and MSF. Specifi- 
cations subject to change н notice. 
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= Мо wonder every Capri in America looks like it has a 
- European heritage. Every Capri does. Every Capri has 
= halogen headlamps. fold-down rear seat, hatchback, and 
black styling accents. And for 1980, you can even get your 
= Саргі with optional Recaro seats. 
—Gapri is built right here in America with a fuel-efficient 
- "cylinder engine." Also available is a spirited 6, a potent V8, 
апі something very special. А turbocharged 2.3 liter engine 
“inthe exhilarating Capri Turbo RS gives you easy cruising 
бан you want it, extra power when you need it. And for 


25938; ап automatic transmission is available with the turbo for 


MERCURY CAPRI 


LINCOEN- MERCURY QAM 
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the first time. Also available is a special rally suspension 
system and Michelin TRX radial tires. The 1980 Capri Turbo 
RS. We think you'll really love how it comes. And love how it 
really goes. 


EPA EST EPA’ EST 
EST EST HWY 
18) 30 бў MPG (03) 38 MPG 


(optional 2.3 L Turbo Est. with (standard 2.3L Est.) 
manual transmission) 

"Use these numbers for comparison. You may get different mileage 
depending on how fast you drive, weather 
conditions and trip length. Highway : 
mileage will probably be less than the m 
estimated highway fuel economy. 
California estimates lower. 
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Where quality drinks begin. 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 


Madison Ave., 


New York, М.Ү. 10017. Because of the large volume 


of mail, we are unable to acknowledge unpublished letters. 


Diesels and "the mess" 


Inthe September report "More Miles From 
a Barrel of Crude," on page 77 under the 
heading "How we got into this mess and 
why diesels won't get us out of it," the 
statement is made: "Thus, switching over 
to diesel would do little to help our energy 
situation." 

| have a 1968 Pontiac Firebird with a 
350-cu.-in. V8. In city driving | get around 
14 mpg with it. In highway driving | have 
stretched it to 17 mpg. 

In January 1979, | took delivery of an 
Oldsmobile diesel. | now have more than 
11,000 miles on it. It has a 4.3-liter VB en- 
gine. The EPA rating is 24 mpg. 

In 10,793 miles, it used 406.38 gal. of 
fuel for an average of 26.558 mpg. On one 
stretch of freeway driving it went 369 
miles on 10.04 gal., or 36.75 mpg. 

| cannot understand the logic in your 
statement. If getting virtually twice the 
miles per gallon of fuel would not help, 
then we are indeed in trouble. 

Robert W. Hutchinson, Aptos, Calif. 


E.F. Lindsley replies: “Unfortunately, the 
fuel choice is not either gasoline or diesel. 
Acceptable diesel fuels require normal 
paraffin hydrocarbons of the straight- 
chain type; gasolines can be made from a 
much broader crude base of branched- 
chain paraffins. With present refining, the 
ratio of gasoline to diesel fuel available 
from a barrel of crude is about three to 
one. Far down the line, advanced refiner- 
ies may improve this, but a massive 


changeover to diesel cars now would - 


bring about tremendous imbalance of re- 
fined products and put more diesels on 
the road than there would be fuel ta run. 
An engine without the present cetane 
needs of the high-speed diesel would be 
an entirely different story, however.” 


More advice on small batteries 


Greg Stone's article “Your Best Buy in 
Small Batteries" [Aug.] was well written 
and informative. | wonder if he would an- 
swer a couple of additional questions: 

| have heard that one should not mix 
alkaline cells with carbon-zinc cells in a 
given application. l've also heard that a 
rechargeable nicad battery should not be 
left completely discharged for any length 
of time, and that doing so causes rapid 


deterioration. Is there any validity to ei- 
ther of these claims? 
Ralph C. Wright, New London, N.H. 


Greg Stone replies: "/t's not a good idea 
to mix batteries of different chemical sys- 
tems because the individual cells will 
have different lifetimes. Say, for example, 
you put three alkalines and one carbon- 
zinc in a tape recorder. The carbon-zinc 
will die first, and it could then get a charg- 
ing current through it from the other bat- 
teries and rupture, damaging the record- 
er. That's also why you should change all 
batteries at once. 

"Nicads can die of old age, whether 
they're used or not, but they can sit on the 
shelf uncharged for several months with- 
out harm." 


Where to get Nola's controller 


| was very interested in your article on 
"Nola's Clever Motor Controller" [July] 
and wrote to Electronic Relays, Inc., as the 
article suggested, on June 26. | haven't 
heard from the company yet, and assume 
the staff was snowed under with requests.: 
Could you tell me the names of a few oth- 
er firms that have been licensed by NASA 
to produce the PFC? 

F. J. Haberl, Golden, Colo. 


E.F. Lindsley replies: "Mr. Haber! is one of 
many readers apparently unable to get an 
answer from Electronic Relays. Other 
manufacturers with whom I've had per- 
sonal contact include: Sunbird Corp., 
6949 Washington Ave. S., Minneapolis, 
Minn. 55435; and Wilburn Controls, 16 N. 
Jackson 51, Bellville, Il. 62221. Sunbird 
calls its product an MVE. Wilburn is con- 
sidering offering a build-it-yourself kit." 


Microwave landing system — 
the view from down under 


As an Australian | read with interest the 
Ben Kocivar article on microwave landing 
systems [May] and the decision of the In- 
ternational Civil Aviation Organization 
(ICAO) to adopt the joint U.S.-Australian 
TRSB system. | feel Mr. Kocivar and PS 
readers might be interested in some more 

of the story from this side of the worid. 
As in the U.S., interest in new landing 
systems can be traced back more than a 
[Continued on page 144] 
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SCENCE NEWSFRONT 


By ARTHUR FISHER 


Servicing the Space Telescope 


Astronomers have great expectations for 
the Space Telescope when it goes into 
Earth orbit some time in late 1983. And 
they are naturally concerned lest some- 
thing interfere with its operation. That's 
why space scientists are working now to 
develop the tools and techniques that will 
be used to service the instrument in orbit. 
In the photo, a full-scale mock-up of a part 
of the telescope has been submerged in 
the Neutral Buoyancy Simulator at 
NASA's Marshall Space Flight Center, and 
Astronaut Bruce McCandless is tinkering 
with it in conditions that are the closest to 
zero-gravity that we have been able to 
achieve on Earth. 


Petrified-cotton contest 


My modest offer to reward the reader who 
could guess the original purpose of an ex- 
periment with cotton [Science News- 
front," Aug.] provoked a veritable blizzard 
of letters. But none furnished the correct 
answer, and so the grand prize—a case of 
Dutch elm blight—must go unbestowed. 
In the experiment, researchers at the 
southern Regional Research Center of the 
U.S. Department of Agriculture soaked a 
cotton fabric in a lead-salt solution and 
then tried to burn it in a porcelain crucible. 
To their surprise, the fabric turned not to 
ashes but into a clear, glassy material. 
Many readers guessed that the aim had 
been to develop fireproofing, insulation, 


i 


radiation shielding ... or even fertilizer. 

The real goal, explains Dr. Truman L. 
Ward, a USDA physicist, was far more ba- 
sic: to perfect an experimental technique 
permitting researchers to learn more 
about the chemical behavior of the cellu- 
lose molecule (the prime constituent of 
cotton). Metal atoms can attach them- 
selves to various points of the cellulose 
molecule. The metal then becomes a 
"tag" that chemists can use in tracing the 
behavior of cellulose molecules in subse- 
quent reactions—for example, when cot- 
ton is treated with "permanent press" 
chemicals or flame retardants. Why try to 


burn the cotton? To recover and measure 


the small quantities of lead that had been 
taken up, and thus learn more about the 
qualifications of that particular lead com- 
pound as a tagging agent. (Copper and 
other metals are also being tried.) 

“We expected to get puddles of lead in 
the porcelain crucible," says Dr. Ward. 
"Instead we got this strange glassy mate- 
rial!" As reported here in August, the sub- 
stance can be made electrically conduc- 
tive, and will probably find a host of prac- 
tical uses. That's something the decriers 
of basic research should think about. You 
just never know what will turn up. 


Better brushes from velvets 


Metallurgists at the University of Virginia 
have perfected a method of making better 
brushes for electric motors and genera- 
tors. Conventional brushes are made 


from graphite or graphite-metal materi- 
als, and are prone to voltage losses and 
heating, which increase with current load 
and speed. The new brushes are made 
from hundreds of ultra-thin metal whis- 
kers, separated by spaces on the order of 
the width of a human hair and embedded 
in a metal backing, much the way fibers 
are embedded in a piece of velvet fabric. 
The brushes substantially reduce voltage 
and heating losses, an especially impor- 
tant gain in advanced-technology devices 
such as superconducting motors. The re- 
search was sponsored by the Office of Na- 
val Research. 


Air-pollution study 


The photos below picture some unusual 
equipment from the scientific arsenal de- 
ployed in the fight against air pollution. 
The tethered mini-dirigible is a weather 
station that can collect data from 3000 
feet above ground. And what looks like a 
giant woofer is a high-power sound sys- 
tem called a Doppler Acoustic Sounder, 
which blats out intense pulses of sound to 
monitor winds and inversion layers. It's all 
part of a project of the Department of En- 
ergy's Office of Health and Environmental 
Research designed to learn more about 

Continued 
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The Camel World 
of satisfaction comes 
to low tar smoking. 
This is where it all started. 
Camel quality, now in a rich tasting 
Camel blend for smooth, low tar 
smoking. Camel Lights brings the 

solution to taste in low tar. 


WINTERIZE 
and 
SAVE OIL 


Each Fall millions of gallons of anti- 


freeze (derived from oil) are purchased 
installed, and wasted ! 


C heck your coolant. If it's dirty and has 


been used more than a few seasons — 


replace it with a fresh coolant solution. 
And to protect your new investment, 
and the engine, from leaks and seep- 
age just add a can of BAR'S LEAKS. 


HOWEVER: 
lf your old anti-freeze solution is still 
clean....merely add a can of BAR'S 
LEAKS for continued protection against: 


RUST and CORROSION 
LIME & SCALE BUILD-UP 
SEEPAGE 
and LEAKS 
BAR'S LEAKS.... the easy way to 


help save millions of gallons of oil each 
season! 


IT'S PELLETIZED 


Bar's Leaks is used world-wide on most new car 
assembly lines and is protected by U.S. Patent Num- 
bers 2,580,719 and 2,935,189. 


FRE-BAR, INC, Dept. S- 12, P. O. Box 65, 
Holly, Mi. 48442. Plant Locations: San Jose, 


CA; Taylor, MI; Lawrenceville, GA; Spring- 
field, MO; Harrisburg, PA; Kingsville, Ontario, 
Canada; Tokyo, Japan; Barcelona, Spain; 
Pinetown, South Africa; Sydney, Australia; 
Papakura, New Zealand. 
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| 
| 
g 
| 
| 
s] 


EERO 


es 


ре 
= 
ne 
B 
: 
x 
* 
T 


E 


Science newsfront 
[Continued | 


how pollutants travel through hilly ter- 
rain. The information is essential to the 
rational siting of geothermal plants and 
other energy producers that can also pol- 
lute. The project, dubbed ASCOT for At- 
mospheric Studies in Complex Terrain, in- 
volves eight laboratories and one univer- 
sity. It is being coordinated by the Law- 
rence Livermore Laboratory Atmospheric 
Sciences Division. | 


Cheaper solar cells? 


A photovoltaic solar cell—one that turns 
sunshine directly into electricity—would 
be the answer to every energy dreamer's 
dreams if only it were cheap enough. (If 
the fuel is free, and the device costs very 
little, it hardly matters if it is very ineffi- 
cient.) Although there are many experi- 
mental photovoltaic cells using exotic ma- 
terials such as rare-earth semiconductors, 
the standard solar cell is made from sili- 
con, one of the most abundant elements 
on Earth (ordinary sand is mostly silicon 
dioxide). Unfortunately, the silicon re- 
quired for use in conventional solar cells 
must be free of trace ingredients that 
could interfere with sunlight conversion, 
and must also be endowed with a singular 
crystallographic structure. These require- 
ments mean that ordinary silicon must be 
processed in very expensive ways for so- 
lar use [PS, Мау 76]. It is the aim of the 
U.S. National Photovoltaic Program, ad- 
ministered by the Department of Energy, 


‘to stimulate industry to reduce that cost 


somehow, from a current $60 per kilo- 
gram to an eventual $10 per kilogram. 
How about $5 per kilogram, right now? 
Chemists at Stanford Research Institute 
report that they have developed a new, 
one-step process for making silicon of the 
requisite quality for that very low cost. 
The process, according to an SRI publica- 
tion, relies on the reaction of sodium fluo- 
rosilicate with sodium to produce silicon 
tetrafluoride, which then reacts with sodi- 
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um to yield silicon of high purity and sodi- 
um fluoride. The process was apparently 
not developed under contract to the gov- 
ernment, and belongs to the institute, 
which is an independent laboratory. 


Solar polar exploration 


Although mankind has indeed been ven- 
turesome in roving the solar system, 
space probes have been limited to one 
special slice of the celestial sphere we in- 
habit—the plane of the ecliptic, which is 
studded with the sun and planets. But, be- 
ginning in 1983, two spacecraft, lifted 
above Earth by the Space Shuttle, will be- 
gin a mission that will pierce the ecliptic 
and investigate the north and south poles 
of the sun, a space first. The joint U.S./ 
European project is called the Internation- 
al Solar Polar Mission. One of the space- 
craft, to be built by TRW, will be managed 
by Jet Propulsion Laboratory for NASA; 
the other will be provided by the Europe- 
an Space Agency. The two ships will differ 
somewhat in size and shape, and will car- 
ry complementary science experiments. 
The paths of the two craft are shown in the 
drawing. They fly to Jupiter, then are cata- 
pulted by the giant planet's gravitational 
field back toward the sun. One will go 
north, the other south, on mirror-image 
orbits, until they overfly the solar poles in 
1986 at a distance of about 180 million 
miles. Then they will swing around the 
star in opposite directions, so that each 
ship "sees" both poles. 


Gloomy tidings 


The National Science Foundation reports 
that six of seven brands of Scotch tested 
this year contained one of the family of 
carcinogens known as nitrosamines. It 
also appeared in some eighteen brands of 
beer. As Bobby Burns put it: “It's hardly in 
a body's pow'r/To keep, at times, frae be- 
ing sour." “В 


You're standing in an open field. Suddenly 
there's music from all directions. Your bones 
resonate as if you're listening to beautiful 
stereo music infront of a powerful home stereo 
system. 

But there's no radio in sight and nobody else 
hears what you do. It's an unbelievable 
experience that will send chills through your 
body when you first hear it. 


‘AROUND YOU 

And nobody will know you're listening to a 
stereo. The entire sound system is actually 
draped around you like a scarf and can be 
hidden under a jacket or worn over clothes. 

The Bone Fone is actually an AM/FM stereo 
multiplex radio with its speakers located near 
your ears. When you tune in a stereo station, 
you get the same stereo separation you'd 
expect from earphones but without the bulk 
and inconvenience. And you also get some- 
thing you won't expect. 


INNER EAR BONES 

The sound will also resonate through your 
bones-all the way to the sensitive bones of 
your inner ear. It's like feeling the vibrations of 
a powerful stereo system or sitting in the first 
row listening to a symphony orchestra- it's 
breathtaking. 

Now you can listen to beautiful stereo music 
everywhere-not just in your living room. 
Imagine walking your dog to beautiful stereo 
music or roller skating to a strong disco beat. 

You can ride a bicycle or motorcycle, jog 
and even do headstands-the Bone Fone 
stays on no matter what the activity. The Bone 
Fone stereo brings beautiful music and con- 
venience to every indoor and outdoor activity 
without disturbing those around you and with- 
out anything covering your ear. 

SKI INVENTION 

The Bone Fone was invented by an 
engineer who liked to ski. Every time he took a 
long lift ride, he noticed other skiers carrying 
transistor radios and cassette players and 
wondered if there was a better way to keep 
your hands free and listen to stereo music. 

So he invented the Bone Fone stereo. When 
he put it around his neck, he couldn't believe 
his ears. He was not only hearing the music 


and stereo separation, but the sound was 
resonating through his bones giving him the 
sensation of standing in front of a powerful 
stereo system. 


AWARDED PATENT 

The inventor took his invention to a friend 
who also tried it on. His friend couldn't believe 
what he heard and at first thought someone 
was playing a trick on him. 

The inventor was awarded a patent for his 
idea and brought it to JS&A. We took the idea 
and our engineers produced a very sensitive 
yet powerful AM/FM multiplex radio called the 
Bone Fone. 

The entire battery-powered system is self- 
contained and uses four integrated circuits 
and two ceramic filters for high station select- 
ivity. The Bone Fone weighs only 15 ounces, 
so when worn over your shoulders, the weight 
is not even a factor. 


BUILT TO TAKE IT 

The Bone Fone was built to take abuse. The 
large 70 millimeter speakers are protected in 
flexible water and crush resistant cases. The 
case that houses the radio itself is made of 
rugged ABS plastic with a special reinforce- 
ment system. We knew that the Bone Fone 
stereo may take a great deal of abuse so we 
designed it with the quality needed to with- 
stand the worst treatment. 

The Bone Fone stereo is covered with a 
sleeve made of Lycra Spandex-the same 
material used to make expensive swim suits, 
so it's easily washable. You simply remove the 
sleeve, dip it in soapy water, rinse and let the 
sleeve dry. Its just that easy. The entire 
system is also protected against damage from 
moisture and sweat making it ideal for jogging 
or bicycling. 

The sleeve comes in brilliant Bone Fone 
blue—a color designed especially for the 
system. An optional set of four sleeves in 
orange, red, green and black is also available 
for $10. You can design your own sleeve using 
the pattern supplied free with the optional kit. 


YOUR OWN SPACE 
Several people could be in a car, each tuned 
to his own program or bring the Bone Fone to a 
bal game for the play by play. Cyclists, 


STEREO BREAKTHROUGH 


Bone 


T.M. 


A new concept in sound technology 
may revolutionize the way we 
listen to stereo music. 


The Bone Fone surrounds your entire body 
with a sound almost impossible to imagine. 


joggers, roller skaters, sports fans, golfers, 
housewives, executives— everybody can find 
a use for the Bone Fone. It's the perfect gift. 

Why not order one on our free trial program 
and let your entire family try it out? Use it 
outdoors, while you drive, at ball games or 
while you golf, jog or walk the dog. But most 
important— compare the Bone Fone with your 
expensive home stereo system. Only then will 
you fully appreciate the major breakthrough 
this product represents. 


GET ONE SOON 

To order your Bone Fone, simply send your 
check or money order for $69.95 plus $2.50 
postage and handling to the address shown 
below. (Illinois residents add 5% sales tax.) 
Credit card buyers may call our toll-free 
number below. Add $10 if you wish to also 
receive the accessory pack of four additional 
sleeves. 

We'll send you the entire Bone Fone stereo 
complete with four AA cell batteries, instruc- 
tions, and 90-day limited warranty including 
our prompt service-by-mail address. 

When you receive your unit, use it for two 
weeks. Take it with you to work, or wear it in 
your car. Take walks with it, ride your bicycle or 
roller skate with it. Let your friends try it out. If 
after our two-week free trial, you do not feel 
that the Bone Fone is the incredible stereo 
experience we've described, return it for a 
prompt and courteous refund, including your 
$2.50 postage and handling. You can't lose 
and you'll be the first to discover the greatest 
new space-age audio product of the year. 

Discover the freedom, enjoyment, and 
quality of the first major breakthrough in 
portable entertainment since the transistor 
radio. Order a Bone Fone stereo at no 
obligation, today. "Pending FCC approval. 


PRODUCTS 
THAT | 
| ® WTHINK 
Dept. PS Опе JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 

Call TOLL-FREE ....... . 800 323-6400 

In Illinois Call .......... ‚ (312) 564-7000 
(O JS&A Group, Inc.,1979 


WARNING: 


This new | product 
could be ened nis to OPEC. 


Nowadays, vou need all the help you heads to help prevent engine run-ons 
can get to save on fuel costs. Thats why апа rough, uneven combustion. 
vou ought to try triple action CD-2 Gas CD-2 prevents fuel-line freeze-up, 
Treatment Concentrate in your keeps gas free from water, and keeps 
next tankful of gas. the fuel system free from corrosion. 
CD-2 cleans your carburetor and entire Our new easy-pour bottle treats 
fuel system while you drive. So youll up to 25 gallons. 
notice better acceleration — as The big question, of course, 
well as mileage— because CD-2 QA is will it work? Well, our 
cleans out the dirt, gum and \\ money-back warranty says 
varnish that rob your car of it will. 
perlormance. So you have nothing to 
It also reduces deposits on lose, unless you feel sorry 
spark plugs and intake valve for OPEC. 


TREATMENT 
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Have hard-to-heat or hard-to-cool room? 


The AIR-BOOSTER "boosts" the flow of heated 
OR cooled air to those hard-to-heat or hard-to-cool 
rooms by increasing the volume of air being de- 
livered to the “problem area.” The AIR- BOOSTER 
reduces heating or cooling system “on" time and 
operating costs, thus conserving energy and sav- 
ing money. 


Solve the problem yourself 
with an 


ALL SEASON 
STEINEN AIR-BOOSTER 


simple “do-it-yourself” 3-step installation (1. Cut 
hole in duct. 2. Fasten unit to opening. 3. Connect 
to power source.). Fits virtually any forced-air sys- 
tem — oil, gas, electric heat, heat pumps and air 
conditioning systems. Fits any shape duct. All 
instructions and hardware supplied. 


send check or money order for $34.95 plus $3.00 
shipping and handling (N.C. residents add $1.40 
sales Tax) to Steinen of Carolina, Inc., Dept. PS12, 
Rt. 7, Box 90, Airport Rd., Kinston, N.C 28501. 
Allow 7-10 days for UPS delivery. 


self-sealing tire 
“repairs” 9096 of flats 


LAREDO, TEX. 


Before I got into the car for a ride 
around Uniroyal’s test track here, 
technicians hammered several 10d 
nails into the front tires—then they 
pulled them out. Were we aiming to 
run flat? Hardly; I was being given a 
demonstration of a new self-sealing 
radial tire that became available on 
some 1980 Cadillac and Chevrolet 
models as an option. 

The Royal Seal radial tire has a 
layer of sticky natural-rubber com- 
pound on the inside of the liner. Un- 
like other sealants that float around 
inside the tire and congeal into little 
globs, this substance remains fluid for 
the life of the tire, Uniroyal claims. It 
will flow into and seal any puncture of 
3h46-in. diameter or less. (Ninety per- 
cent of all puncturing objects are that 
size or smaller, according to Uni- 
royal.) 

When my ride around the test track 
was completed, an air gauge check 
showed there was no appreciable loss 
of air pressure in the tires. The Royal 
Seal tires cost about $100 each. They 
are warranted for 25 percent of their 
tread life, and will be replaced free if 
they fail to perform up to that point, 
Uniroyal says.—Herbert Shuldiner 


< 
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RESULT 


ix Drawings show 
how the sticky 
substance inside 
the new tire flows 
into and seals 
punctures. 


INCREDIBLE CASSETTE OFFER! 


It's your choice. Think about the kind 
of music you like. You don't want to 
think about cassettes jamming, loss of 
high frequency response or tape hiss. 

DAK manufactures a cassette that you 
can really forget about. Great sound, 
and no problems. And, for only $5 we 
hope you -will think a lot about your 
new LCD digital quartz watch. 

YOUR TIME IS PRECIOUS 

Imagine yourself just finishing record- 
ing the second side of a 90 minute cas- 
sette and horrors, the cassette jams. 
Tape is wound around the capstan, your 
recorder may be damaged and you've 
just wasted 90 minutes of your time and 
perhaps lost a great recording off FM, 

Enter DAK, We manufacture over one 
million units of cassette tape each 
month in our North Hollywood factory. 
Many of our tapes are used for high 
speed duplication where they are 
recorded at speeds up to 8 times nor- 
mal. This is the ultimate stress for 
cassettes and causes more failures than 
any other use. 

MOLYSULFIDE 

We developed polyester slip sheets 
with raised spring loaded ridges to guide 
each layer of tape as it winds. We coat 
them with a unique formulation of Gra- 
phite and a new chemical, molysulfide. 

Molysulfide reduces friction several 
times better than graphite and allows 
the tape to move more freely within the 
cassette. The molysulfide is tougher and 
makes the liner more resistant to wear. 
Evidently 3M and TDK were hot on our 
heels, because they have now also come 
out with new liners. 

Hi frequency protection! Tape is basi- 
cally plastic, and as it moves within the 
cassette friction causes the build up of 
static electricity, much as rubbing a bal- 
loon against your hair, or scuffing 
your shoes on a carpet in dry weather. 

Static electricity within the cassette is 
drastically reduced by the low friction 
of the molysulfide so that its tendency 
to erase very high frequencies is drasti- 
cally reduced, А very important consid- 
eration for often played tapes. 


MAXELL IS BETTER 
Y es, honestly, if you own а $1000 cas- 
sette deck like a Nakamichi, the fre- 
quency responses of Maxell UDXL or 
TDK SA are superior and you just 
might be able to hear the difference. 
DAK ML has a frequency response 
that is flat from 40срѕ to 14,500cps 


as 
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+3db Virtually all cassette recorders 
priced under $600 are flat t3db from 
40срѕ to about 12,500cps, so we have 
over 2000cps to spare, and youll 
probably never notice the difference. 

No apology. We feel that we have 
equaled or exceeded the mechanical 
reliability of virtually all cassettes and 
offer one of the best frequency respon- 
ses in the industry. Maxell UDXL is 
truly the Rolls Royce of the industry, 
and DAK is comparable to the 10096 US 
made Cadillac or Corvette! 

Price DAK manufactures the tape we 
sell. You avoid paying the wholesaler 
and retailer profits. While Maxell UDXL 
90s may sell for $3.50 to $4.50 each at 
retail, DAK ML9Os sell factory direct to 
you for only $2.19 each complete with 
deluxe boxes and index insert cards. 


A $5 LCD WATCH? 

Of course not! This is an incredible 
offer. Countless stores throughout the 
country sell LCD quartz crystal watches 
like this for up to $69. 

This beautifully styled slim silvertone 
watch is loaded with features. LCD 
means that the time in hours and 
minutes always shows without having to 
push buttons. Push the button once, 
and you'll see the date in months and 
days, and push the button again and the 
watch shows seconds. 

Night light. Usually only found in the 
most expensive watches. Simply push a 
button and the entire time section lights 
up for convenient night viewing. 

Quartz crystal accuracy means con- 
stant time within 1 minute per month. 
Crystals use little electricity, so the bat- 
tery should last up to a year, and 
may be easily changed by any jewler. 

Stainless steel band for long life and 
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WATCH 


Try 10 DAK high energy cassettes 
risk free for only $2.19 each and 
get a beautiful $69 value LCD 
digital watch for only $5. 


comfort. No cheap imitation, a first rate 
locking adjustable band. 

It's guaranteed. This fine watch comes 
with a manufacturer's limited warranty 
for one full year. — 


a rugged 
micro-computer 


DAK TAKES A RISK 

Obviously giving away quality watches 
is not going to make DAK rich. Even 
giving away cheap watches wouldn't 
help. We are betting that you will buy 
our cassettes again, and we are putting 
our money where our mouth is! 

Customers like you are very valuable 
in the form of future business. We 
anticipate receiving over 6000 orders 
and 4500 repeat customers from this 
advertisement to add to our list of over 
57,000 actives. 

TRY DAK ML90 CASSETTES FREE . 

Try these high energy cassettes on 
your own recorder without obligation 
for 30 days. If you aren't 100% satisfied 
for any reason, simply return the tapes 
and the watch to DAK for a full refund. 

To order your IO DAK ML 90 minute 
high energy cassettes at $2.19 each and 
the $69 value watch with your credit 
card, simply call the toll free number 
below, or send your check for $21.90 
plus $5 for the watch and $3 for pos- 
tage and handling for each group of 10 
cassettes and each watch to DAK. 
(Calif. residents add 6% sales tax ) 

DAK unconditionally guarantees all 
DAK cassettes for one year against any 
defects in material or workmanship. 

Why not order an extra group of 10 
DAK МІ90 cassettes for yourself or a 
friend? We will add one free ЇМЇ 90 cas- 
sette to each 10 you buy and of course 
you can buy one $69 value watch for $5 
with each group you buy. 

© DAK Industries, Inc., 1979 


DAK 


| INDUSTRIES 
I» * INCORPORATED 
Call TOLL-FREE .............. (800) 423-2636 


In California Call ............. (213) 984-1559 
10845 Vanowen St., North Hollywood, CA 91605 


NEW IDEAS FROM THE INVENTORS 


ILLUST', ATIONS BY DANA RASMUSSEN 


Conveyor plow scoops, lifts, melts, and dumps snow 


Designed to remove a large mass of snow 
from a busy roadway- instead of merely 
plowing it to one side—this vehicle would 
Scoop snow or ice into a variable-speed, 
two-stage rotary conveyor and then into à 
heated chamber. Dampers would open or 


close one of the two chutes, permitting a 
driver to adjust his speed to the volume 
and condition of the pack. Melted by the 
inside heater, the load would be com- 
pacted for greater haul-away capacity or 
fast discharge into drains along the way. 


E 


Jacket “pleats” stow gear 


An extendable backpack built into this 
outdoorsman's jacket would stretch to 
hold most normal loads, and distribute 
weight over looped shoulder straps that 
would relieve the strain on the jacket's 
seams and fabric, as well as on your back. 
The load-supporting straps would permit 
the jacket to be made of lightweight mate- 
rials so, unloaded, it would look and wear 
like an ordinary windbreaker. 


Stand eases engine work 


Propped under a car from the front or ei- 
ther side, this gently flexing, body-sup- 
porting stand could make under-the-hood 
maintenance and repair jobs easier and a 
lot more comfortable. It would let you 
reach farther under the hood and work 
more freely with both hands while easing 
the strain on your back and keeping both 
you and the car's body cleaner. 


The following 


atents have been issued on these inventions: Snow re- 
mover—No. 4,071,966 to N. Cohen, North Haven, Conn.; Mechanic's 
stand—No. 4,072, 209 to G. W. Bolis, Creamery, Pa.; Drill guide—No. 
4,072,440 to R. L. Glover, Ash Fork, Ariz.; Jacket backpack—No. 4,068,314 
to R. C. Yellen, Rochester, N.Y., and E. A. Morrell, Wendell, N.C.; Outside- 


iipon guides drill 


Screw-adjusted pads in the clamp-on sad- 
dle of this drill guide would let you posi- 
tion and center it on almost any electric 
drill, then use it to sight and follow the 
exact location of a hole that you want to 
drill accurately. Bumpers on the work- 
contacting baseplate would secure and 
steady the sighting guide on any flat, 
spherical, or irregular surface. 


Box prevents faucet freeze 


You might not have to drain an outside 
faucet or its piping to prevent winter 
freeze-ups if you clamped a box like this 
around the exposed fixture. Rigid outer 
halves would be filled with insulating 
foam that would snug protectively over 
any shape faucet. The faucet would be ac- 
cessible and, come milder weather, you 
would simply remove the box. 


faucet protector—No. 4,071,043 to C. D. Carlson, Lake Jackson, Tex. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 


MORE COLOR. MORE SOUND. 


MORE GRAPHICS CAPABILITIES. 
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PHRASE A. 
MEASURE LL 
"lI, MOTE? 


Compare the built-in features of 
leading microcomputers with the Atari 
personal computers. And go ahead, 
compare apples and oranges. Their 
most expensive against our least 
expensive: the ATARI" A007 

Start with graphics capabilities. The 
ATARI 400 offers 128 color variations. 
16 colors in 8 luminance levels. Plus 
29 keystroke graphics symbols and 8 
graphics modes. All controlled from a 
full 57 key ASCII keyboard. With upper 
and lower case. And the system is FCC 
approved with a built-in RF modulator. 
That's just for openers, 

Now, compare sound capabilities. 
Four separate sound channels and a 


C Atari 1979 
A Warner Communications Company 


built-in speaker. With the optional audio/ 
digital recorder, you can add Atari's 
unique Talk & Teach" Educational System 


Heres the clincher: Solid state (ROM) 
software. For home management, busi- 
ness and entertainment. Or just plug 
in an Atari 10K BASIC or Assembler 
language cartridge and the full power 
of the computer is in your hands. 

Memory? 8K expandable to 16K. 
And that's just for the ATARI 400 at a 
suggested retail of only $549.99. 

The ATARI" 800" gives you all 
that and much more. 

User-installable memory to 
48K. A full-stroke keyboard. 


ATARI 800 


With.a high-speed serial 1/0 port 
that allows you fo add a whole family 
of smart peripherals. Including up to 
four individually accessible disk drives. 
And a high speed dot-matrix impact 
printer. And, the Atari Program Recorder 
is included with the 800 system. 
suggested retail price for the 
ATARI 800 (including recorder) is 

999.99. 


Make your own comparison wher- 
eyer personal computers are sold. 
Or, send for a free chart that 
compares the built-in features 
of the ATARI 400 and 800 


| АТАР! to other leading personal 
| а computers. 


PERSONAL COMPUTER SYSTEMS 
1265 Borregas Ave. Dept. C, Sunnyvale, California 94086. Call toll-free 800-538-854 / 
(in Calif. 800-672-1404) for the name of your nearest Atari retailer 
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The Surgeon General Has Determ 
That Cigarette Smoking Is Dangerous to Your Health. 


Warning 
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ADVENTURES IN ALTERNATE ENERGY 


A bimonthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


At Lake George, New York: 


Wind-powered 
bubbler 


keeps dock ice-free 


By BERNARD CAIN 


Any dock exposed to a fairly large 
lake, say a mile or so across, can be 
damaged by ice in winter. During the 
warming phase of temperature fluctu- 
ations, the ice sheet expands slightly, 
thrusting onto the shores. During the 
cooling phase, the ice, which is rela- 
tively weak in tension, cracks due to 
shrinkage. The cracks fill with water, 
which then freezes. 

Repetition of these cycles over 
many days results in a ratcheting ac- 
tion that causes the ice sheet to move 
slowly outward by as much as several 
feet at the edges. Like a glacier, this 
movement takes everything with it. 

Until recent years, the problem was 
managed by periodically cutting a 
channel around docks to keep the ice 
thin enough to avoid damage. Now, 
those who have electric power can use 
an air-bubbler system. This system 
consists of a compressor and a length 
of copper tubing placed around the 
dock at a depth of three or four feet. 
Air is forced out of the tubing through 
tiny holes drilled at intervals. The ris- 
ing bubbles bring warmer water to the 
surface, thereby maintaining a small 
area of thin ice or open water around 
the dock. 

At our boathouse on Lake George, 
however, we had no electric power. So 
we decided to try a windmill. 

А windmill can be used to operate a 
bubbler either electrically or mechan- 
ically. The electrical way is to have a 
wind-driven generator with storage 
batteries. Our studies showed that 
such a system involved many uncer- 
tainties and required many protective 
devices. We chose a mechanical sys- 
tem. The advantages: simplicity, 
greater reliability, and considerably 
lower cost. Our windmill is a type reg- 
ularly used to pump water on farms. It 
drives a reciprocating pump rod, 
which normally operates a piston 


Author stands on 20-inch-thick ice sheet. 
In background, dock is free of ice, thanks 


water pump. We replaced the water 
pump with an air cylinder. 

Windmills normally pump only on 
the up stroke with the pump rod in 
tension. We decided to design for dou- 
ble action—that is, pumping on both 
the up and down strokes. This re- 
quired that the pump rod have ade- 
quate stiffness and that the total up- 
ward force on the pump rod be careful- 
ly controlled. 

We next had to decide on the size 
and spacing of the bubble holes, the 
pressure to plan for, the size of the air 
cylinder, and the size of the windmill. 
We arrived at the following ranges for 
successful operation: depth of bubbler 
below surface, three to four feet; 
spacing of bubble holes, three to 10 
feet; diameter of bubble holes, 0.020 to 
0.040 inch. 

There were two docks to be pro- 
tected, each 50 feet across the front 
and about 20 feet along each side. The 
depth of water was 12 feet in front. 

The pumping pressure for a four- 
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BUBBLER PIPE 
PIPE | | 


FIVE FEET 


to windmill mounted on roof of boat- 
house. Drawing depicts bubbler system. 


foot depth, plus additional pressure to 
produce bubbling and to allow for 
pressure drop in the line, added up to 
about five psi as our pumping pres- 
sure. The following formula gives the 
approximate rate of air flow through a 
bubble hole where the diameter of the 
hole is about the same as the thick- 
ness of the pipe wall: cfm (cubic feet 
per minute) = 14.25 d?//p – h (d is di- 
ameter of bubble hole in inches; p is 
air pressure in inches of water; h 1s 
depth of bubble hole below surface in 
inches). For a 0.030-1n.-dia. hole, five- 
psi pumping pressure (138 in. of 
water) and bubbler depth of four feet 
(48 in.), the air flow calculates to be 
0.12 cfm per hole. 

An eight-foot-diameter windmill 
can drive a five-inch-diameter air pis- 
ton at about seven-psi pressure with- 
out exceeding the rod tension allowed 
for water pumping, and without ex- 
ceeding a safe upward-thrust margin 
determined by the weight of the wind- 

Continued 
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` Folkswho appreciate the finer 
things in life own John Deere Chain Saws. 


mu Sitting. J hi Playing checkers. Now that’s what 
civilized folks do come a tine sunny afternoon. 

Not sawing logs. ; 

_ You want to do your sawing in the morning, when 
there's still some of the night chill left in the air. 

All these old boys get John Deere Chain Saws. Just so 
they can make sure they get done cutting and get over to the 
store before the sun burns through. 

Some get the bigger ones. Some swear by the smaller 
ones. And Ohmer, who always has to one better everybody, got 
himself a John Deere Log Splitter. | 

But they all chose that same brand. You can tell. 
They're all done with their cutting. | 

And not a one of them looks like he's done a lick of 
work all day long. = 
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Nothing Runs Like a Deere: 


For a free folder, write John Deere, Dept. A52, Moline, IL 61265 


Wind-powered bubbler 


[Continued | 


mill assembly. The water-pumping 
rate multiplied by the ratio of piston 
areas gave about four cfm at one at- 
mosphere or about three cfm at five- 
psi gauge per stroke, or a total of six 
cfm double acting. This would permit 
25 holes per dock at five-foot spacing 
with 0.030-in.-dia. holes. Later we 
found that 0.025-in. dia. holes were 
satisfactory. 

Many bubbler systems are laid on 
the lake bottom if the water is shal- 
low. Our maximum water depth of 
about 12 feet would require more 
pressure than our system could sup- 
ply. Also, we wanted the bubbler pipes 
to be at a uniform depth so that in 
light winds all bubble holes would be 
active. The pipes are suspended from 
lengths of elastic shock cord with ny- 
lon ties at a depth of four feet. The 
pipes are !5-in.-dia. hard copper for 
stiffness. 

Windmill operation is, of course, in- 
termittent. When there is no wind, 
and hence no pressure, water will en- 
ter the bubbler pipes. If water reaches 
the surface level in the supply hose, it 
will freeze and the system will be out 
of operation until it thaws. To prevent 
this, we used the best check valve we 
could find. Even so, we have had one 
freeze-up due to check-valve failure. 
Now we are using two valves in series 
for greater reliability. 

Another problem is that, if the only 
air exit is through the bubble holes, 
the pumping pressure will rise as the 
square of the flow or roughly as the 
square of the wind velocity. To avoid 
excessively high pressure, we have an 
open-end pipe extending downward 
five feet at the end of the bubbler pipe 
farthest from the inlet. Each time the 
windmill starts, the bubbler pipes are 
purged immediately and bubbling be- 
gins. The pressure at the nine-foot 
depth is about four psi and, allowing 
for one psi of pressure drop in the lines 
and check valves, that gives a maxi- 
mum operating pressure of about five 
psi. 

Another feature of our system is the 
provision of a two-cubic-foot ballast 
tank in each line. These tanks smooth 
out the pressure strokes of the wind- 
mill, which, in light wind, may be five 
to 10 strokes per minute. 

We turn the windmill on in late No- 
vember. It runs unattended until late 
April or early May, when it is turned 
off for the summer. 

Engineering consultant Cain will answer readers' ques- 
tions if accompanied by a stamped, self-addressed en- 
velope. His address: 1541 Baker Ave., Schenectady, N.Y. 
12309. Paul Eckhoff of Sheppard Machinery, Inc., E.A. 
Larter Jr. of Wannalancit Textile Co., Charles D. Buehrer 


of the Heller-Aller Co., and Dr. Roland W. Schmitt of GE 
helped the author develop this bubbler system. 


New from NRI! 25"color TV that - 
tunes by computer, programs an 
entire evenings entertainment. 


Just part of NRI's 
training in servicing TV, 
stereo systems, video tape 
and disc players, car 
and portable radios. 


Only NRI home training prepares you 
so thoroughly for the next great leap forward 
in TV and audio...digital systems. Already, 
top-of-the-line TV's feature digital tuning, 
computer programming is appearing, and new 
digital audio recording equipment is about to 
go on the market. 

NRI is the only home study school to 
give you the actual "hands-on" training you 
need to handle servicing problems on tomor- 
row's electronic equipment. Because only NRI 
includes this designed-for-learning, 25" 
diagonal color TV with electronic tuning, 
built-in digital clock, and computer pro- 
grammer as part of your training. With this 
advanced feature, you can pre-program an 
entire evening's entertainment. ..even key lock 
it in to control children's viewing. 


Exclusive 
Designed-for-learning Concept 
The color TV you build as part of NRI's 

Master Course looks, operates, and performs 
like the very finest commercial sets. But behind 
that pretty picture is a unique designed-for- 
learning chassis. As you assemble it, you per- 
form meaningful experiments. You even intro- 
duce defects, troubleshoot and correct them as 
you would in actual practice. And you end up 
with a magnificent, big-picture TV with ad- 
vanced features. 


Also Build Stereo, 
Test Instruments 
That's just a start. You demonstrate 

basic principles on the unique NRI Discovery 
Lab then apply them as you assemble a fine 
AM/FM stereo, complete with speakers. You 
also learn as you build your own test instru- 
ments, including a 5" triggered sweep oscillo- 
scope, CMOS digital frequency counter, color 
bar generator, and transistorized volt-ohm me- 
ter. Use them for learning, use them for earn- 
ing as a full- or part-time TV, audio, and video 
systems technician. 


Complete, Effective Training 
Includes Video Systems 
You need no previous experience of any 

kind. Starting with the basics, exclusive "bite- 
size" lessons cover subjects thoroughly, clearly, 
and concisely. "Hands-on" experiments rein- 
force theory for better comprehension and 
retention. And your personal NRI instructor is 
always available for advice and help. You'll be 
prepared to work with stereo systems, car 
radios, record and tape players, transistor 


radios, short-wave receivers, РА systems, musi- 
cal instrument amplifiers, electronic TV 
games, even video tape recorders and tape or 
disc video playbacks. 


Send for Free Detailed Catalog... 
No Salesman Will Call 
Mail the postage-paid card today for our 

free 100-page catalog with color photos of all 
kits and equipment, complete lesson plans, 
convenient time payment plans, and informa- 
tion on other electronics courses. You'll also 
find out about NRI's new Computer Technol- 
ogy Course that includes your personal mi- 
crocomiputer. Or Complete Communications 
with 2-meter transceiver. If card has been 
removed, write to: 


NRI Schools 

McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Ave. 

i Washington, D.C. 20016 
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JUST RELEASED 


Chess Challenger-10 did more than win the 
Penrod Memorial Microchess Tournament, 
it literally trounced all opponents. Personal 
Computing Magazine, February, 1979, re- 
ports, "Chess Challenger-10 emerged as the 
easy victor with ten wins, two draws and no 
losses." 

All Top Name Performers 
There were no amateurs in the champion- 
ship playoff. Every contender bore the brand 
of a well-known electronic chess game, and 
each was accompanied by its entourage of 
coaches, programmers, and engineers. After 
each contestant had played all of the oppo- 
nents in round robin fashion, the brilliant 
Challenger-10, stood far ahead of its second 
place runner-up. 

Nobody Knew 

Unknown to the other companies, the unde- 
feated tournament leader was being retired 
after the contest. Taking its place was a far 
more powerful chess computer, the Chal- 
lenger "7" This new micro-computer had 
already beaten the official undefeated champ 
during a series of pre-tournament warm-up 
games at the factory. Its engineers explain 
that it is simply 14 months ahead in tech- 
nology, in finer algorithm sophistication 
and in its superb performance. 

Improve Your Game to Near Brilliant 
Within its seven different levels of play, you 
can enjoy every degree of chess competi- 
tion, from beginner to tournament skill. Its 
total flexibility lets you change games mid- 
stream or switch sides with the computer to 
see how it would handle your dilemma. You 
can add pieces to your side ortake away the 
computer's Queen. It is a superb teacher! 


Final Results 


CONTESTANTS 


MICRO-CHESS 10 
( Heath H-8) 

MICRO-CHESS 1.5 
(PRS-80) | 

 MICRO-CHESS 2.0 
(PET) 


` SARGON | 


(TRS-80) 


ATARI Did not play 
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“Its successor, the new Chess Challenger-Z, | 


is infinitely more powerful? 
—§. Samole 
President, Fidelity Electronics 


R 


Touch the PV key and the "7's" total recall 
memory will verify every piece position on 
the board. You can even set up hypothetical 
encounters to test its reaction at each level. 

Fidelity's Challenger "7" is ableto analyze 
over 3,024,000 board positions. It master- 
fully handles over one thousand book open- 
ings and will respond to any deviation. 
Academic openings as Sicilian, French, Ruy 
Lopez and Queen Gambit Declined, are just 
some of the challenges to keep you on your 
toes. 


It Knows Every Rule in the Book 

The Challenger "7" will permit you to castle 
or perform an En Passant capture or do so 
itself, if that is its best move. When your 
pawn has reached the eighth rank, it will be 
automatically raised to a Queen, unless you 
tell the computer to promote it to another 
piece. It will take on any player and sharpen 
his skills considerably...but it won't permit 
illegal moves. 


At Level 1, its average response time is 5 
seconds. At Tournament Level 7, the Chal- 
lenger makes championship decisions in 
just 3 minutes. 


Unbeatable in Price As Well As Play 
Best of all, the Chess Challenger "7" is just 
$89.95 complete with chessmen and UL ap- 
proved 110V AC adaptor. 

All pieces are magnetized, to stay where 
you place them on the permanent metal 
board. The set is mounted in a simulated 
wood-grained housing which measures 
12'4" x 8" x 1" Bright, one-half inch tall LED 
electronic digits, provide unmistakably clear 
readout. 


Reprinted Courtesy of Personal Computing. 
February, 1979. P bs. 
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“Note: Microchess 1.5 wins 6th place over Microchess 1.0 by virtue 
of the tie-breaking analysis of relative strength of opponents - 


“Chess Challenger-10 Wins Microchess Tourney” 


—Personal Computing Magazine 
February, 1979 


Genius 


A MAJOR ADVANCE 
VOICE CHESS 


Brand new from Fidelity —the grand- 


daddy of them all. VOICE CHALLENGER. 


It may look something like the "7," but it's 

a great deal more. Increased microproc- 

essor brain offers all of the 7's ability plus 

three additional levels beyond the seven: 

Excellent (6 minutes), Expert (11 minutes) 
and Infinite (from 5 seconds to days). 

But, you needn't wait days. You can com- 
mand this level to move at any time. So 

many readers have asked for maximum 

skill. This is it. 

Most incredible, it TALKS. In addition 
to its display, an electronic miracle of 
voice synthesis permits this phenomenal 
Challenger to speak. It's not a tape, buta 


|computer-created voice distinctively an- 


nounces each move it makes. It verbalizes 
your moves, too. It has a vocabulary of 


lover 50 words which will also suggest a | 


move for you if you take too long. 
If the Voice Challenger is about to set 
up a mate-in-two offense, it will flash, 


|"Mate-in-Two:' From here on, you'd bet- 


ter be a whiz to avoid defeat. This set 


| (same size as "7") comes in a black enam- 


elled hardwood cabinet. Hand-carved 
Staunton pieces in tan and black are | 
magnetized to stay put. The unit is com- 
plete with a durable ABS carrying case. 


Both units are backed by a 90-day manufac- 
turer's limited parts and labor warranty. 


PLAY CHESS FOR 10 DAYS 
AT OUR EXPENSE 
As a gift or for yourself, the "7" and the 
"Voice" are unquestionably the finest chess 
computers you can select...but, if within 10 
days, you are not pleased, return your pur- 
chase for a prompt refund. 


CREDIT CARD ORDERS CALL TOLL FREE 
800-621- 5809 
ILLINOIS RES: 800-972-5858 
24 HOURS—7 DAYS/WEEK | 


O Please send me — . | |. Chess Challenger "7(s)" at 
$89 95 plus $3.00 for shipping and insurance. 

û Send me Voice Challenger(s) at $259.95 plus 
$3.00 shipping and insurance. Price includes case. 

11. residents add 5% sales tax. If not satisfied, | can return it 
within 10 days for a refund. 

О Enclosed please find check or money order. 
O Charge My Credit Card: 

п American Express C Master Charge 

û BankAmer /Visa D Diners Club 


Credit Card Mo 
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Blanche 
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Master Charge # Exp. Date 
| Name 
| Address 
| SM М ЈАОЈЈДЛ ҲҲ 
| State Zip 
fe | ————— DN 
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DIRECT 
801 Green Bay Rd., Lake Bluff, IL 60044 


A DIVISION OF UNITED EDUCATORS, INC. 


Save $25.00 off-season 


Solid State Refrigeration makes portable 
coolers as obsolete as grandma's 


Portable refrigeration 
price breakthrough? 


kitchen ice box. 


The kindest thing you can say about ice 
boxes is they're better than nothing. 

They fall down on the job in hot weather. 
They look more like swimming pools than 
refrigerators when the ice melts. And, 
every other day, you have to dig into your 
pocket to buy more ice. (If you can find it). 

Koolatron's 12 volt portable refrigerators 
work on thermoelectrics, not ice. And 
maintain normal refrigeration tempera- 
tures. 

So taking the Koolatron on your trip is 
like taking a small version of your home 
refrigerator. Everything — and everybody 
— stays cool. 

USES AEROSPACE REFRIGERATION 
MODULES 

The Koolatron portable cools your food 
electronically with solid state thermoelec- 
tric refrigeration modules. These same 
powerful modules are used by military and 
aerospace scientists to cool critical com- 
ponents in rockets and satellites. They 
use thermoelectric cooling because of its 
absolute reliability, insensitivity to motion 
or level, small size & weight and minimal 
battery drain. 

WHY IS THE KOOLATRON PORTABLE SO 
MUCH BETTER THAN AN ICE CHEST? 

An ice chest maintains an air tempera- 
ture of 50-60 deg. F. Meat and milk spoil 
rapidly at temperatures above 50 deg. F. 
which is why the top of your meat will go 
bad even when it is sitting on ice. Koola- 
tron portables maintain normal home 
refrigeration temperatures of 40-45 deg. Р. 
even in 95 deg. F. weather 
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Two of these miniaturized thermoelectric 
modules replace all the bulky complex piping 
coils, compressors and motors in conventional 
portable refrigerators. The modules pump heat 
from your food into efficient heat sinks where it is 
dissipated by a quiet fan. They operate on a prin- 
cipal called the “Peltier Effect" — passing elec- 
tricity through the junction of dissimilar metals 
causes heat to flow away from the junction. 


BOATING, FISHING, CAMPING, HUNTING 

Fits into virtually any boat, van or 
camper. Carry it on the back seat during 
car trips. Ideal for fishing and hunting — 
bring your catch back home fresh (a few 


loads of fish fillets could pay for your port-? 
able). Use it for grocery shopping, medi- 
cines, carrying film, salesmen's samples. 


Take it to the drive-in movies, auto race 
and other sporting events. With an inex- 
pensive battery charger you can use your 


Koolatron as a bar fridge all winter 
and a patio fridge in the summer. 
Hun it in your motel room at night 
and enjoy a midnight snack when- 
ever you feel like it. We have < 
customers using our portables on 
construction sites, in workboats, 
laboratories and even in locker rooms for a 
"cold опе” after the game. 


THE ULTIMATE PORTABLE 
REFRIGERATOR 

It weighs less than most coolers with a 
block of ice but holds over 40 165. of food 
or 48 pop cans in its large 36 qt. capacity. 
Plug it in a lighter socket in your car, boat 
or van or operate it from a 12 volt battery 
charger plugged into 110 volts. Cold con- 
tents will stay cold overnight with unit off. 
Draws a maximum of 4 amps., averages 
about 2 amps. at 70 deg. F. with the ther- 
mostat on. Keeps your food cold and dry. 
Exterior dimensions are 21"L x 16"W x 
16"H. Interior dimensions are 16"L x 
1131/2"W x 12"H. 


BUILT-IN QUALITY AND DURABILITY 

The rugged "ABS" case is filled with the 
best insulation available — rigid urethane 
foam. lt has а “150 Ib. test" handle and non- 
rusting polypropylene hinge and latches, 
with stainless steel fasteners. The exterior 
is harvest gold with a white interior and 
has 4 non-slip rubber feet. Your portable 
comes with a 9 ft. detachable cord which 
plugs into your cigarette lighter. It also 
has terminals for attaching wires directly 
from a battery or fuse panel. The same ter- 
minals are used for your battery charger 
clips when operating from a charger. А 
reverse polarity warning light & buzzer are 
included. Because of Koolatron's solid 
state construction your unit should never 
require any servicing unless physically 
damaged. If service is ever required, it is 
available through our service depots in 
Batavia, NY, or Barrie, Ont., Canada. 


GUARANTEE, 21-DAY MONEY-BACK 
TRIAL PERIOD 
Your Koolatron comes with a written 
pu 1 year guarantee plus 
complete instruc- 
7 tions and helpful in- 
Wf formation about bat- 
'  teries and chargers. 
If for any reason you 
are not totally satis- 
fied, return it for a 
prompt refund in full. 
PAYS FOR ITSELF 
If you are regularly 
using ice, your Kool- 
atron portable will 
pay for itself with 
the money you save 
on ice, spoiled food, 


gie: 


The Koolatron 
portable keeps 
over 40 Ibs. of 
+ food at household 
|! refrigeration temp- 
4 erature but weighs 
only 15 Ibs. Only 21" x 
16" x 16" ext. Model F1A 
shown. 
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restaurant bills and the gasoline used 
looking for ice. 


SPECIAL OFF-SEASON DISCOUNT! 

The Koolatron F1 has regularly been sell- 
ing at $159. ($179 in Canada.) By ordering 
off-season you can save a full $25 off 
these prices. You save! We keep our plant 
at an efficient operating level off-season! 
But you must order now. 


ADJUSTABLE THERMOSTAT OPTION 

For an additional $10.00 you can order 
the Koolatron portable with an adjustable 
thermostat in place of the standard fixed 
temperature thermostat — order Model 
F1A. 


OPTIONAL 110 VOLT ADAPTER 

This custom-made adapter allows you to 
operate anywhere on 110 volt power... 
home, cottage, hotel, patio, pool,...$32.95 
($37.95 in Canada) including shipping. 
Special price if ordered with main unit 
only $25.00 ($30.00 in Canada.) 


Koolatron Industries Limited, 
56 Harvester Ave., Batavia, New York 14020 


Ideal Christmas Gift! 


Phone your order in collect to 


705-737-0842 


Or use this handy order coupon. 


f INDUSTRIES LIMITED i 

56 Harvester Ave., Batavia, New York 14020 | 

| Canada: 230 Bayview Drive, Barrie, Ң 

' Ontario LAN 4Y8 Dept. 947 

Sena me.  . Koolatron F1 @ $134.00 i 
($154.00 in Canada) + $7.00 each for handl- i 
ing and delivery in USA or Canada (N.Y., Ont. 


lana Que. residents add sales tax.) Í 
|__| want model F1A and have added $10.00.] 
{ | also want the the power adapter and i 


have added $25.00 ($30.00 in Canada.) 
|| understand that | may return it undamaged Ё 
[win 21 days and get a full refund if | am not 
satisfied. | enclose my Û check О money 
[order for $ or, please charge my O Visa i 
O Mastercharge O0 American Express. 


Acct. Мо. 

Expiry Date O Send brochure only, 
Signature 
i (necessary to ship merchandise 
[Name ! { 
Address س‎ 
City _ | 

State . Zip . : 


THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


TAMRON SP 


Newton's 20-oz. baby 


Some three centuries ago, Sir Isaac New- 
ton decided that, since lenses could not be 
freed from chromatic aberration, it was 
better instead to build telescopes from 
mirrors (which don't disperse light rays as 
prisms do). Optical designers have since 
come to disagree with Newton, but mir- 
rors, in both telescopes and telephoto 
lenses, remain an attractive way to cap- 
ture and magnify a sharp image. By 
bouncing the image back and forth be- 
tween mirrors, lens makers can fold a 
long light path into a remarkably short (if 
bulky) package. And they combine the 
mirrors with lenses to compensate for ab- 
erration. The combination of reflective 
and refractive elements makes the unit a 
catadioptric lens. 

In the new Tamron SP 500-mm mirror 
lens, designers have squeezed the optics 
into the lightest and smallest 500-mm lens 
ever (about 3' in. long and across, not 
counting the hood, and a smidgen over 20 
02.) and have done some ingenious things 
with the arrangement of the innards. For 
example, they've put the mirror surface at 
the rear of its mating lens, so that aberra- 
tions caused by the spherical mirror sur- 
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face are compen- 
sated within the 
"monoblock" —the 
mirror-and-glass 
combination. In a 
conventional cata- 
dioptric lens, the 
mirror is on the 
surface that faces 
the light path, and 
compensating lens 
elements create 
problems when fo- 
cusing. 

The result of this 
optical wizardry is 
a lens that's capa- 
ble of magnificent- 


A : | ly sharp pictures 


close up (as close 
as 57 feet, for an almost-macro 1:3 im- 
age-object ratio) or far away. That picture 
of a street vendor's stand (lower left) was 
taken from almost a city block away. 
Focusing is continuous. 

There are, of course, special problems 
in using a long-focus lens, and there are 
additional ones with mirror lenses. The 


biggest problem is camera shake. Here's a 
good rule of thumb to avoid its evil effects 
when hand-holding a camera: Never 
shoot at a shutter speed slower than the 
reciprocal of the lens's focal length. For a 
500-mm lens, that means 1/500 sec. If you 
don't have a tripod, films such as Koda- 
chrome 25 or even 64 may be ruled out, 
except on the brightest days, in favor of 
such high-speed films as Ektachrome 400 
" or Fujicolor 400. 

The difficulty 
with mirror lenses 
is that they have 
no diaphragm. You 
shoot always with 
the same aperture 
opening-f/8, in the 
case of the Tamron 
500. You adjust ex- 
posure, primarily, 
by changing shut- 
ter speed—which 
limits you to full- 
stop changes. Or 


you can change exposure by means of 
neutral-density filters. These screw on at 
the rear of the lens. And that, of course, 
means you must remove and replace the 
lens every time you need to change filters. 

List price of the Tamron SP 500 Tele- 
Macro is $735 (selling price will probably 
be a third or more less in urban centers). 
The lens comes in a handsome case, with 
four filters: neutral density, red, yellow, 
and orange. The distributor in the U.S. is 
Tamron Div., BMC, Box 1102, Woodside, 
N.Y. 11377. 


Adapters vs. modules 


What happened to those adapters that 
(as | reported in August's "Viewfinder") 
would mate your Vivitar flash to the spe- 
cial electronics of individual cameras, just 
like the camera maker's own dedicated 
flash? Says Paul Ellis of Vivitar: “Frankly, 
we have decided to abandon the 285 
adapter concept in favor of a more elegant 
approach using modules. . ." One mod- 
ule, for example, might contain all the 
electronics. Another might consist pri- 
marily of a simple flash tube. Thus you 
might buy, along with a standard flash- 
tube module, an electronics module de- 
signed to operate with your specific cam- 
era. Cheaper and more flexible in the long 
run, says Ellis. 


Clamshell camera 


Pop open the shell of the new Olympus 
XA 35-mm camera and you find an array 
of design features that are little short of 
astonishing in a camera not much bigger 
than a pack of cigarettes and weighing а 


hair less than a half pound. There's a six- 
element f/2.8 35-mm lens with internal fo- 
cusing; the front element is stationary 
(and sealed) while the others move, con- 
trolled by a lever beneath the lens. There's 
aperture-priority automation—you set the 
lens opening (with a lever on the side), it 
picks the shutter speed, from 1/500 to 10 
seconds. Other nice features include an 
electronic shutter with shutter-release 
lock and a self-timer with blinking LED 
and beeping sound. List price of the XA: 
$200. A mating flash, model A-11, is $33. 
Both camera and flash are distributed by 
Olympus Camera Corp., Crossways Park, 
Woodbury, N.Y. 11797. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


FILTER 100's: 10 mg. "tar", 0.8 mg. nicotine, FILTER, MENTHOL: 
11 mg. "tar", 0.8 mg. nicotine, av. per cigarette, FTC Report MAY 78. 
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DETROIT REPORT 


By JIM DUNNE 


GM's long-lasting EV battery 


A new zinc-nickel oxide battery that can 
store up to 2'2 times as much energy as 
conventional lead-acid cells was recently 
announced by GM. Because of their great- 
er energy density, the new batteries 
(above left) make a much smaller power 
pack for electric vehicles than convention- 
al batteries (right). "We still have a tre- 
mendous amount of development to do," 
says GM president E. M. Estes, "but we've 
cleared a major technological obstacle to 
our plans to begin offering electric-pow- 
ered vehicles in the mid-1980's." Estes 
says GM hopes eventually to obtain 32 
watt-hours per pound from the new bat- 
tery. It is now rated at 27 watt-hours. Con- 
ventional batteries are rated at 12. The 
batteries recharge in eight hours. They 
must be replaced after 25,000 miles, Estes 
Says. 


GM transmission fix 


Although GM won't admit that the Turbo 
HydraMatic 200 transmission may be too 
small for V8-powered Caprices and Mali- 
bus, there are reports that the company is 
offering—reluctantly—repair programs for 
owners who have breakdowns. The 200 is 
GM's smallest automatic transmission, 
and the fact that it's used in big cars with 
V8 engines has led to questions of its du- 
rability. Complaints include loss of all or 
some gears. GM dealers have repair in- 
structions, but company representatives 


must okay work before it's covered for 
post-warranty repairs. However, the cen- 
tral question remains: Ils a repaired 200 
strong enough to handle V8 power? 


Another AMC 4WD 


Next year, the Spirit will have four-wheel 
drive, joining the Concord-based Eagle in 
AMC's all-wheel-drive lineup. This will 
represent another step away from build- 
ing American passenger cars. By 1983, it 
appears, AMC will be building and pro- 
moting a car designed in France. By mov- 
ing to four-wheel drive, AMC will keep the 
Concord and Spirit bodies in production. 
With the Pacer to be dropped in 1981, it's 
apparent that AMC will be left with only 
the 4WD vehicles from its present lineup— 
Spirit, Eagle, and Jeep. 


GM J-body update 


The sporty Monza and Sunbird models 
will go to front-wheel drive for 1981 v2, as 
we've been reporting, and will be avail- 
able in four body styles: two- and four- 
door sedans, three-door hatchback, and 
station wagon. They will be powered by a 
new design 1.8-liter four, as well as a 
small-bore 2.2-liter version of the current 
Pontiac 2.5-liter four. The front-drive pow- 
er train will have a transversely mounted 
engine, and will be almost identical to the 
present X-body unit. Fuel economy is ex- 
pected to be 40+ mpg for highway driv- 
ing, matching or surpassing Chevette. 


Front-drive future for GM 


GM's plans for the mid-1980's have all of 
the company's cars switching to front 
drive, except Chevrolet's Corvette and Z- 
28 Camaro, and Pontiac's Firebird Trans- 
Am. They'll stick with the front-engine/ 
rear-drive power train because it provides 
better handling in competition. 

The proposed changeover schedule: 

© 1981'5: J-body (Monza, Sunbird). 

€ 1983: A-body (Malibu, Century, Le- 
Mans, Cutlass). 

€ 1984: B- and C-body (all full-size 
models). 

€ 1985: A-Special body (Monte Carlo, 
Grand Prix, Regal, Cutlass Supreme). 


Brazil's alcohol-burning Fiats 


Starting with 200 cars per month, Fiat is 
building its Brazilian 147 model to burn 
alcohol as its regular fuel. The car is said 
to be as responsive as with a gasoline- 
fueled engine, and its sugar-based fuel's 
exhaust fumes are supposedly sweeter 
smelling. The gasoline substitute is made 
from Brazil's excess sugar-cane and cas- 
sava-plant production. Extensive changes 
in the engine were made to accommodate 
alcohol. They include a boost in the com- 
pression ratio from 7.5:1 to 12.2:1, and 
the use of a gasoline-fueled starter system 
that gets the engine going in the cold. 


Small changes for DeLorean 


The DMC-12 sports two-seater designed 
by former GM vice-president John Z. De- 
Lorean is undergoing refinement as it ap- 
proaches production time, now set for 
mid-1980. The sleek $20,000 mid-engine 
model features gull-wing doors, stainless- 
steel body panels, a European V6 engine, 
and extreme safety provisions for driver 
and passenger. The latest styling refine- 
ment is a straighter belt line. Functional 
changes include the use of more produc- 
tion parts from British sports cars, primar- 
ily from Lotus. 


Turbo X-body 


A turbocharged Skylark is now in the 
works, and could be on sale by early 1980. 
The car will use the Chevy-built X-body V6 
engine, and, with the turbo, horsepower 
could jump to over 150, from 115. That 
would make the Skylark a top performer. 
Buick will probably offer the turbo engine 
exclusively on the Skylark for a short time. 


X-body rustproofing: Beware 


On GM's X-body cars, the application of 
rustproofing to the inside of doors can 
freeze the window-cranking systems. No 
longer can the rustproofers simply spray 
through a hole cut in the door frame. Now, 
the interior trim panel must be removed 
so that the spray can be applied without 
touching the window-lifting mechanism. 
The reason is a new nylon-tape system to 
raise and lower the window, which can 
jam if coated with random spray. If you 
get an undercoat job on an X-car, be cer- 
tain the panels are completely removed 
when the door interior is sprayed. Ш] 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Note of Thanks. I just wanted to let you 
know that I look forward to reading 
your column each month. You make 
your answers neat and to the point and 
they are written so that even I can un- 
derstand them! Thanks for a change in 
advertising approach. 

Mrs. E.L., Wichita, KS 


We appreciate your kind comments and 
we're very happy to hear that you enjoy 
reading our column. We try hard to 
make our page interesting and informa- 
tive and we're always delighted to hear 
that we've succeeded. 


Devoted Husband. Since the tempera- 
tures are so low during the winters here, 
every morning before my wife goes to 
work I start up her car and put the heater 
on for % hour so it's nice and warm for 
her. Am І harming the car in any way by 
this practice? 


PC., Rockford, IL 


The continuous practice of idling an 
engine for 30 minutes every morning 
could cause real harm. During cold 
idling, water and raw gasoline is blown 
past piston rings into crankcase oil. 
Other by-products of the combustion 
process form nitric and sulfuric acid on 
internal parts. If you continue this prac- 
tice, the life of the engine could be sub- 
stantially shortened. The best way to 
start a cold engine is to turn the ignition 
on, then wait until the oil light goes off, 
or about 30 seconds, and drive off at 
moderate speeds. Under load, the en- 
gine warms up fast expanding cylinder 
walls and piston rings to seal off com- 
bustion blow-by. Most of the harmful 
chemicals, water and unburned gas 
will then go out the exhaust pipe. 


Depend on Detergents. Is there any 
reason not to use detergent oils in the 
older 4-cycle engines of cars and trac- 


tors in which non-detergent oils have 
been used in the past? 
R.K.O., Florence, Montana 


Detergent oils can definitely be used in 
older engines, but certain precautions 
should be taken if non-detergent oils 
have been used in the past. The sludge 
build-up caused by the use of a non- 
detergent oil would be loosened by a de- 
tergent product. We suggest that the 
pan and rocker arm covers as well as 
other accessible engine parts should be 
removed and cleaned manually. After 
this is done and they have been re- 
placed, fresh oil and a new oil filter 
should be installed. You should make 
the next oil and filter change after just 
500 miles. After that, follow normal oil 
drain intervals. 


New And Improved. My 1964 car re- 
quires Type A, Suffix A automatic 
transmission fluid. I can't find this fluid 
anywhere. What should I use instead? 
E.P., Metairie, Louisiana 


Туре A, Suffix A is an obsolete classifi- 
cation. Dexron П automatic transmis- 
sion fluid is the new improved replace- 
ment for Type A, Suffix A, and is the 
proper fluid for your car. 


Grease Is The Word. Can you explain 
the proper procedure for greasing the 
front suspension and steering compo- 
nents of my van? I’ve heard several dif- 
ferent opinions on how much grease 
should be injected into each greasing 
point. 

J.P, Hampden Highlands, ME 


The proper procedure for lubrication is 
to first wipe each fitting or plug with a 
clean cloth. After wiping the dirt off the 
fitting, press the grease gun on and hold 
it firmly. Slowly apply the lubricant 
until the old grease is forced from 
around the seal. This will remove any 
grit or dirt as well as the old grease. 


When finished, wipe the excess lubri- 
cant off of the fitting. Some seals, 
usually on steering and suspension 
points with plugs, may not allow excess 
grease to escape easily. In this case, use 
a hand gun or low pressure adapter to 
prevent a blow-out of the seal. In lu- 
bricating the front suspension and ball 
joints, it is important that the grease 
reach all friction surfaces. Moving the 
wheel from side to side while applying 
the grease will assure proper lubrica- 
tion of the ball joints. 


Too Much 15 Too Much. What happens 
when a car's crankcase is overfilled 
with oil? Will driving 20-30 miles with 
an overfilled crankcase hurt the engine? 

J.P, Lake City, MN 


In an overfilled crankcase, the 
crankshaft dips into the oil causing ex- 
cessive churning and aeration: Foamy 
oil loses its ability to support bearings 
and may cause excessive wear. Valve lif- 
ters may also collapse. In addition, ex- 
cessive amounts of oil are thrown on to 
cylinder walls which can result in oil 
pumping which injects excessive oil 
into combustion chambers. This may 
foul spark plugs and create deposits 
which can cause pre-ignition, octane 
requirement increase, stuck valves and 
stuck rings. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 
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Heavy crude 


— this enormous underground 
resource may be our best 
answer to the oil shortage 


By E. F. LINDSLEY 


Gritty, crunching sounds came from 
the sticky black mortar that Dr. Clem 
Bowman was grinding with a pestle. 
“Now we'll add a dash of hot water,” 
he said. Dr. Bowman, chairman of 
AOSTRA (Alberta Oil Sands Technol- 
ogy and Research Authority), was 
showing me how heavy crude oil is re- 
covered from Canadian Athabasca tar 
sand. Га examined the lumpy samples 
of sand before he scraped them into 
the mortar. The raw stuff looked like 
beach sand mixed with roofing tar. It 
came from a huge open-pit mine in 
Northwest Alberta. 

"Now watch this," said Dr. Bow- 
man. He urged the dark, mushy slurry 


he'd produced into a beaker of hot 
water and added a pinch of white pow- 
der. "That's sodium hydroxide," he ex- 
plained. "It makes it work better." 

Almost magically, the murky liquid 
started to separate into three layers. 
About half an inch of clean sand set- 
tled to the bottom. Pointing to the al- 
most clear middle layer, Dr. Bowman 
said, "That's water and fine silt; that 
frothy black liquid floating on top is 
heavy crude oil." The top layer was 
about %-inch thick. I couldn't resist 
dipping my finger in it. The finger 
emerged very sticky. 

Heavy crude is much more viscous 
than conventional light crude, from 
which most of the world's petroleum 
products are now made. Nevertheless, 


it can be made into gasoline and a host 
of other petroleum end products. Most 
important, heavy crude is found 
worldwide. A trillion barrels are 
known to be locked in Alberta's tar 
sands. More millions of barrels are 
simply underground in more or less 
conventional oil-bearing structures. 
There are six trillion barrels of known 
heavy-crude resource in Canada, the 
United States, and Venezuela alone. 
And in other parts of South America, 
Madagascar, and even Europe, there 
are more millions of barrels still un- 
touched. 

The existence of this sleeping-giant 
resource is fact. Unlike coal or oil 
shale, it is a form of crude oil just as it 

Continued 


Words the oil men frequently use 


As shortages of petroleum continue, you'll hear more and 
more about oil-field technology. Here are definitions for some 
of the common, but specialized, terms that you'll encounter. 


API gravity. The American Petroleum Institute weight system 
for grading oil. API 10? is equivalent to a specific gravity of 1.00, 
or water measured at 60° F. For example: Oil of API 10° weighs 
8.33 pounds per gallon. Oil of API 39? weighs 6.92 pounds per 
gallon, and has a specific gravity of 0.8299. The lighter the oil, 
the higher the API gravity. Although not a direct measure of 
viscosity, gravity is one of the main characteristics used to 
define heavy crudes. 

Barrel. Standard unit equaling 42 U.S. gallons. Oil-field produc- 
tion is often rated in barrels per day (BPD). 

Downhole. Refers to equipment or techniques used in the well 
for oil recovery. Examples: special downhole pumps for heavy 
crude; downhole steam generation. 

Field or reservoir pressure. Gas or other pressure naturally 
present that pushes crude oil in a reserve through porous strata 
toward a well. 

Heavy crude. Generally considered to be crude oil of less than 


API 20? that is capable of flowing into a drilled well under pri- 


mary reservoir pressure but too slowly to be commercially 
practical. 
In-situ recovery. The use of underground techniques such as 


heating with fire or steam, or flooding with water or air under - 


pressure, to release and recover oil. Contrasts with open-pit 
mining for tar sand. 


Overburden. Overlying soil or rock above a deposit to be 
mined; in this case, tar sand. 

Pour point. The temperature at which oil will pour. Heavy crude 
pour points are usually very high: 80—85 degrees F. Light crude 
often has a pour point below zero degrees. Important not only | 
in recovery but in subsequent pumping and pipelining. 
Primary recovery. With conventional light oil, field pressure | 
will normally drive crude into well where it can be pumped to 
surface. Gusher is an example of uncontrolled primary recovery. 
Reserve. Oil known to be recoverable within the limits of cur- 
rent technologies and the constraints of given economic limits. 
Might be only a small portion of a total oil resource. 
Resource. Oil or tar sand known to be present. It may be not 
recoverable at all, partially recoverable, or easily recoverable 
(as with conventional light oils). 

Syncrude. Liquid hydrocarbon mixture processed from heavy 
crude, tar sands, or oil shale. . | 
Tar sand. Sand deposits containing bitumen or heavy crude 
that will not flow by itself. It must be mined or the crude must 
be recovered by such techniques as heating, washing, or sol- 
vent treatment below the ground. 

Upgrading. Treatment of heavy crude to make it suitable for 
pipeline.transport or refinery feedstock. As used in this article, | 
to remove solids and reduce viscosity so crude will flow. 
Viscosity. Refers to the flow characteristics of oil. Usually is 
quoted in centistokes (cs), but you seldom hear the unit men- 
tioned. Heavy-crude viscosity may range from several hundred 
to several thousand times that of light crude. 


"23 : a i i 
1 T 


OUR $69 SOLAR ALARM. 
A CHALLENGE TO EVERY CHRONOGRAPH 


People are bumping into more 
watch ads these days than at any other 
point in history. 

And if you think companies like 
Seiko with their $295 solar alarm 
chronographs are fighting hard tor 
a place on your wrist, you should see 
the battle in the Under-$100-Watch 
Category. 

It's Dog-Eat-Dog. 

So where did we get the gumption 
to offer another popular-priced mini- 
genius through the mail? You'd have it 
too, if you had this watch. 

Our $69 Xernus (its price in stain- 
less) provides every watch and stop- 
watch function you could ask for (see 
description below). 

Even more important, it offers a 
level of workmanship and design that 
you just won't find elsewhere—at even 
$20 or $30 more. 

We know, we've looked. 

Its display is liquid crystal; the digits 
are crisp and clear. You get the 
uncommon convenience of a 24-hour 
alarm, precise time information for two 
different time zones. Plus, the latest solar 
cell technology—to keep your Xernus 
working for up to 5 years on its original 
set of batteries. And with an uncanny 
+ 15 seconds per month quartz accu- 
racy. By the way, Xernus is pronounced 
Zernus. 

Its case, bracelet and back are 
machined from solid stainless steel. 
Instead of the thinly plated chrome con- 
struction you find on virtually all other 


© 1979 The Sharper Image 


IN THE WORLD. 


chronographs at or near its price. 

[ts also an incredible 8mm thin 
Much thinner than the Texas Instruments 
alarm chronograph; much, much 
thinner than both the widely advertised 
Advance and Windert. Xernus is even 
trimmer than the comparably clever 
$295 Seiko. By more than 2 mm. 

Want more? You get a face crystal 
that's made from tough, hard mineral 
glass. Most other chronographs in this 
price field give you nothing better than 
plastic. And nothing picks up scratches 
faster than plastic. 

Save $60 while Xernus is hungry. 

This isn't a small watch company, 
or even a very new one. In fact, this pio- 
neer in microcomputer timepieces has 


Normal time 

display: 

Stopwatch 

display: 

Alarm setting 

display: 

Calendar set- 5e! time/date 

ting display: for 2 time zones. 
E- menti 
| t $ 

ri E uum. 

at night. or br 

illumination. 


already sold a phenomenal number of 
chronographs around the world; in 
countries like Germany, Switzerland 
and France. 

This superb timepiece has been 
practically everywhere but the U.S. And 
for that reason, Xernus has agreed to let 
us offer their chronograph at a dramatic 
discount. In stainless, it lists for $129, but 
you get it at a $60 savings. 

You save even more when you 
order the Xernus solar alarm in gold 
(a generous 5 microns over stainless). 
To be exact, $70 less than your friends 
overseas have to pay. 

Each Xernus comes gift-boxed with 
full instructions, service-by-mail conven- 
ience, if needed, and a full one-year 
guarantee against defects by its 
manufacturer. 

And The Sharper Image gives you 
two weeks to decide if it's really the 
watch for you. If not, simply send it 
back as new for a full and prompt 
refund. But order now to take advan- 
tage of this special introductory price. 


ORDER TOLL-FREE. 
| 1758 3. ШЕ Шы Б ПЕ ШИ пн ИШ ШЕ d Jd 
Credit card holders may use our 
B toll-free ordering number. Or send 
B check for $69 for stainless, $79 for 
| gold (In California, add $4.14 and 
= $4.74 sales tax respectively). Plus 
* $2.50 delivery. 


ч 800 227-3436 

" In California 800 622-0733 
THE SH IMAGE 

260 California St., Dept. XE- 051 


San Francisco, СА 94111 
(415) 788-4747 


What this country needs 
is a good wood stove. 


Gas shortage, oil shortage, 
blackouts. Seems like every- 
thing is running out. Everything 
but wood. Wood is a renewable 
source of energy...it grows on 
trees. In fact, there are more 
trees growing in America today 
than when the first 
settlers came here. 

Now consider 
the Efel wood 
stove/fireplace 


г iam a 


Southport Stoves, Dept. PS-12, 959 Main 


America’s most USEFUL 


for the 
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combination. You can cook on 

it, barbecue on it and heat 1500 
sq. ft. for as little as $1/day. 

Write for your Efel area dis- 

tributor andfree brochure show- 

ing all eight decorator. colors. 

Add $1 for Wood Heating Hand- 

book. Laboratory 

tested —1.C.B.O. 

Research Report 

No. 3500. 


Avatlablein Canada 


— | 
Ad. 9308 


| ATE 
St., Stratford, CT 06497 


presents с^ 
gift 
-Yourselfer! 


SHOOT A STAPLE 
WHEREVER YOU’D 


DRIVE A NAIL! 


You ll handle all of the 1,001 home fix- 
up fastening jobs faster, cheaper, 
better! It's a breeze: one squeeze and 
you've nailed it with Arrow's powerful 
T-50 Staple Gun! А! steel construc- 
tion, jam proof, lasting chrome finish 
Uses six staple sizes 


No. T-50MP 8-PIECE MULTI-PURPOSE STAPLE GUN | 


KIT includes Arrow's All-Purpose T-50 Heavy Duty 
Staple Gun plus all these extra accessories: slip-on 
Wiring Attachment: slip-on Screen Attachment; slip 
on Shade Attachment; staple lifter; 1250 1-50 14 
staples: 1250 T-50 *«" staples; 1250 Ceiltile staples 
Complete with heavy duty molded storage case 


Sold at al! leading Hardware, Home Center 
and Discount Department Stores everywhere 
ARROW FASTENER COMPANY, INC. 
271 Mayhill Street, Saddle Brook, N-J. 07662 


Heavy crude 
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comes from the ground. That alone 
may make it the best bet for easing 
our oil shortage. 


Like peanut butter 


The big problem so far has been 
finding a practical and economical 
way to get heavy crude out of the 
earth and to the refineries. It’s so 
thick that, without expensive special 
techniques to thin it out, pumping 
heavy crude out of the ground and 
through pipelines to the refineries 
can be like trying to pump peanut 
butter through the water pipes in your 
home. That’s for the heavy crude 
that’s underground in more or less 
conventional oil-bearing structures. 

Then there’s the heavy-crude-bear- 
ing tar sands, the material Dr. Bow- 
man was demonstrating to me. This 
presents a double problem: first, ex- 
tracting it from the tar sands on a 
large-scale basis, and then pumping it 
to the refineries. | 

Two things have happened in the 
U.S. to increase the likelihood that 
we'll develop the expensive and diffi- 
cult techniques needed to refine heavy 
crude, though. One, the reserves of 
light crude have become limited. By 
the year 2100 those reserves will be 
gone, according to best current esti- 
mates. And they'll be increasingly 
tight a long time before then. Two, 
President Carter's announcement this 
summer that he was decontrolling the 
price of heavy crude. Now the oil com- 
panies have more incentive to develop 
the expensive techniques needed to 
remove heavy crude from the earth. 


The experts meet 

The odds were good enough to draw 
300 petroleum experts from all over 
the world to Edmonton, Alta., recent- 
ly to learn of new ways to recover and 


- upgrade tar sands and heavy crudes. 


At the conference, sponsored by 
UNITAR (United Nations Institute 
for Training and Research), the prov- 
ince of Alberta, and the U.S. Depart- 
ment of Energy (DOE), the U.S. and 
Canadian governments signed an 
agreement to participate in Joint re- 
search and development. But the most 
important part was the interchange of 

information among the delegates. 
Dr. J. Barnea, heading the techni- 
cal sessions for UNITAR, predicted, 
"In 20 years, heavy crudes and tar 
sands will account for one third or 
more of total petroleum production." 
U.S. experts emphasized that there 
were known deposits of tar sands or 
heavy crudes in at least 22 states. А 
Continued 
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With GUL's Micro Scan, you 
can own a high-technolo 
radar detector for only $' 

Your radar detector should do 
two things well: give you as much 
advance warning of police radar as 
possible, and screen out false 
signals. And few competitive units 
are able to perform both these 
functions well. However, the GUL 
(2-73, developed by B.E.L. Labora- 
tories represents a breakthrough in 
both sensitivity and false signal 
rejection in a compact, well- 
designed case. 


Road Superiority. 

The 10-year researched GUL 
has been tested numerous times 
against such units as the Fuzzbuster 
XK, the Whistler XK and the XK 
Snooper. In separate tests conducted 
by the Canadian Tire Corporation 
and Motor Consumer Report, the 
GUL demonstrated a detection dis- 
tance signiticantly greater on both A 
and K bands, than all three competi- 
tors. Its nondirectional elliptical horn 
antenna receives these signals from 
front, back, and sides, and is even 
sensitive enough to detect the new 
short pulse KR-11 radar. Signals of 
less than .01 millionths of a volt 
(ranging from 9.445-24.445 GHz) 
are sufficient to trigger the alert 
signal and provide valuable warn- 
ings when approaching hills and 
curves. Ап adjustable gain control 


^ аа 
А good driving record makes for lower insurance 
rates and prevents possible loss of your driver's license. 
GUL can help protect yours. If may even pay for itself 
within the first year of use, depending upon your 
driving habits. 


knob lets you optimize GUL's sen- 
sitivity for both city and country 
conditions. 


Doesn't Cry “Wolf.” 

The GUL takes full advantage of 
modern integrated circuit tech- 
nology to provide a capability of 
more than 100 transistors. Many 
competitive units try to get by with 


as few as 20 transistors and they just f 
don't work as well. GUL's sophisti- 
cated circuitry is completely 
shielded by a diecast and extruded 
aluminum case. This not only 
provides a better wearing case than 
the often used plastic ones, but also 
protects the input terminals from 
stray signals, the most common 
cause of false alarms. In addition, 
the GUL uses an internal voltage 
regulator, commutating filter, and 


synchronous detector to reduce 
power consumption to a minimum 
and provide a more stable gain 
setting—features usually found only 
in units costing twice as much. 


Two Warnings You Can't Miss. 

The GUL uses a double warning 
system. Both a tone and light come 
on in the presence of radar. Апа 
both remain on until radar is gone. 
You're never lulled into a false sense 
of security by a tone that sounds 
once and then goes off. Апа you 
can control the tone with a tront- 
mounted on/off switch. 


Quick Installation. 

Ihe GUL detector is one of the 
most compact units available, meas- 
uring only 4 "x 3"x4'2 ", and weigh- 
ing just 20 oz. Its aluminum case is 
finished in glare-free matte black 
and comes with its bracket in place. 
To mount, simply take the adhesive 
Velcro pad, peel off the back, and 
adhere it to the top of your dash- 
board. The bottom of the bracket 
has a matching Velcro foot which 
anchors your unit securely on top of 
the dash. It plugs into your cigarette 
lighter. Thats all there is to it. The 
same Velcro mounting also allows 
tor easy removal in seconds to 
prevent theft. The small size GUL 
will fit into any glove compartment. 


Try It Yourself. 

Order the new GUL detector 
today. Better yet, road test it your- 
self. See how comforting it is to 
observe police radar when it's ob- 
serving you. If you dont find it to be 
the best electronic counter-intelli- 
gence you can have for $79, simply 
mail it back. Your GUL comes with 
The Sharper Image two-week return 
privilege and a manufacturer's 
120-day warranty. 
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DOE estimate says there are at least 
106 billion barrels in the U.S. 

Such enthusiasm was encouraging. 
So were the trips to the enormous Ath- 
abasca tar-sand mine and the Lloyd- 
minster heavy-crude fields where pro- 
duction is now on stream and feeding 
refineries. But we've all heard too 
many prematurely optimistic reports 
of other energy options. Almost daily, 
methanol, ethanol, methane, hydro- 
gen, liquefied natural gas, and cer- 
tainly coal and oil shale are hailed as 
potential replacements for light petro- 
leum. Each has its merits and its 
faults. So does heavy crude. That 
makes it necessary to take a hard look 
at this little-publicized but truly enor- 
mous resource. 

What is heavy crude? Even experts 
disagree on an exact definition. Rob- 
ert R. Aiken of the DOE offers an inel- 
egant and unofficial one: "all natural 
hydrocarbon gunk except oil shales." 
Most such "gunks" share four charac- 
teristics in varying degrees: high vis- 
cosity and very low API gravity num- 
bers; high carbon and low hydrogen 
content; high sulfur content; and high 
metal content—mostly vanadium, 
nickel, and iron. 

Some petroleum people classify any 
crude below 25° API as heavy, but the 
more common number is 20° API, and 
that’s high in most cases. Husky Oil, 
for example, reports that the gravity 
in the Cat Canyon field in California 
averages & API and may go as low as 
4°. That's gooey. 


Theories of origin 

But if the oil experts still can’t quite 
define heavy crude, they're in even 
more disagreement over its source 
and how it formed. Some geologists 
believe that heavy crude is merely 
conventional crude from which the 
lighter portions have evaporated or 
which have been degraded by surface 
water and bacterial action. If that’s 
true, we should expect to find heavy- 
crude deposits in and around the same 
areas where we find conventional 
high-gravity crudes. 

We do. Over the years, thousands 
of drilling operations have found, 
logged, and bypassed heavy crude and 
oil sands while seeking lighter and 
more easily recovered conventional 
oil. But this explanation is just a bit 
too glib for some geologists. They see a 
deeper mystery. 

Irving A. Breger of the U.S. Geolog- 
ical Survey, speaking of tar sands and 
asphalts, asks this: If they are really 
conventional petroleum degraded by 
evaporation, water, or bacteria, how 


did this happen at the great depths 
where some of them are found—at 
12,000 feet in Turkey, for example? 
And why do most heavy crudes have 
such high sulfur and vanadium con- 
tents? Does this suggest some unusual 
environmental condition that brought 
about their formation? 

One such unusual environmental 
condition is suggested by Fred О. 


Hallmark of the California Division of 


Oil and Gas. He talks of “diatoma- 
ceous oil shale” composed of the skel- 
etal remains of single-cell marine 
plants or algae, and says, “Massive 
volumes of this richly organic materi- 
al are deposited during red-tide 
blooms. The excess organic material 
(more than the available animals can 
consume) is buried and transformed 
into petroleum." 
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Those theories might be of mere ac- 
ademic interest except, as Breger 
points out, "Occurrences of heavy 
crude have been reported on every 
continent except Antarctica; 21 states 
of the U.S. have known reservoirs of 
heavy crude oil." But most of these 
were discovered by prospecting in typ- 
ical light-oil geological formations. 
His point? If we've discovered that 
much by accident, might not there be 
other even more massive deposits we 
could find if we knew more about how 
they were formed? 

Granting that it's possible that 
there are more tar-sand and heavy- 
crude deposits than we know or dream 
of, right now the known deposits are 
enough of a challenge to keep us busy 
for many years. DOE officials at the 
Alberta conference spoke of 550 tar- 
sand occurrences in 22 states; Califor- 
nia, Kentucky, New Mexico, Texas, 
and Utah show about 30 billion bar- 
rels of resource. 

Note that this is for tar sand, which 
the DOE distinguishes as bitumen or 
crude oil that cannot be recovered by 
primary methods. It's just too thick to 
move through the ground structure. 
The DOE defines heavy oil, on the oth- 
er hand, as crude that will flow—but 
not at economically attractive rates. 
That's a different category. 


This fineness of definition has con- 
tributed to much public confusion and 
misunderstanding of our entire petro- 
leum-resource picture. The U.S. Geo- 
logical Survey lists known U.S. oil re- 
serves. But that includes only oil that 
can be recovered and sold at current 
prices per barrel and with current 
technology. This definition has neatly 
cut heavy crude and tar sands from 
mention for many years. They were a 
resource, but not, by definition, a re- 
serve. There was no way you could 
produce and market them without go- 
ing broke. 


Catch-22 


Weren't the oil companies aware of 
these deposits? They were, of course; 
after all, they'd encountered them for 
years while drilling for light crude. 
But since recovery was so expensive 
and upgrading was even more expen- 
sive, they'd been left in the ground. 

As world market prices skyrock- 
eted, it would have seemed natural for 
the U.S. oil firms to jump quickly into 
production of heavy crude. And they 
might have, except for a Catch-22 
in government pricing regulations, 
which has now been lifted. All such 
deposits were classified as “old oil.” 
The price remained pegged far below 
production costs. 

As if that was not enough, another 
even more disturbing reason for our 
slowness to explore U.S. tar-sand po- 
tential may be the question of legal 
ownership. Probably most tar sands 
have been found or tied in with oil 
leases. But, DOE’s Robert Aitken 
says, “There is some question of own- 
ership of tar-sands oil. It does not fol- 
low that the owner of an oil and gas 
mineral lease is entitled to the oil 
from a tar-sands mining operation.” 
This is a legal problem, but it could 
also be a technical one. How does a 
different company strip-mine an area 
where another company has existing 
oil wells? And it seems logical that a 
company with existing wells would 
probably know more about the local 
geology and tar sands than an outsid- 
er would. 

But artificial blockades can be 
changed. There are some very real 
technica] reasons why producing oil 
from tar sands and heavy crudes has 
lagged in the U.S. Canadians have 
spent years of research and poured 
millions of dollars into the Athabasca 
tar-sands project. It stands as a shin- 
ing example of marginal success as oil 
prices rise. Athabasca tar sand, how- 
ever, is different from most U.S. tar 
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sands. Oddly and uniquely, each grain 
of Athabasca sand seems to be encased 
in a thin layer of water. That's why 
the simple process Dr. Bowman 
showed me removed the oil from the 
sand so neatly. It's by no means that 
simple on a larger scale. But it's even 
less simple for U.S. tar sands, which 
lack the water coating on the sand 
grains. Sands from the Sunnyside, 
Utah, deposit, for example, contain 
only 0.5 percent water by weight; Ca- 
nadian sands contain 4.5 percent. 


Nod and bite 


Moreover, the Athabasca sands, or 
at least some of them, are fairly close 
to the surface. They can be strip- 
mined. Dr. Bowman says, "With cur- 
rent surface mining, one barrel of bi- 
tumen requires the removal of ap- 
proximately one cubic yard of oil sand 
and two-thirds yard of overburden." 
Oil-sand removal is 50—75 cents per 
yard. The cost of removing overbur- 
den is now $2 per yard. One Canadian 
writer, Robert Collins, describes this 
mining operation as "nod, bite; nod, 
bite," and likens the nine-story drag- 
lines doing it to "grazing dinosaurs." 
Even with this enormous equipment, 
less than 10 percent of the estimated 
trillion barrels is considered recover- 
able by surface mining. 

Unfortunately, most U.S. tar sands 
are under a far greater depth of over- 
burden, and when you get to them, 
they're not really thick enough to 
make mining worthwhile. This coun- 
try will have to resort to other meth- 
ods, such as in-situ recovery. 

In-situ methods are already under 
test in Alberta. Petro-Canada is work- 
ing on a system that can best be envi- 
sioned as equivalent to a central mine 
shaft with a large number of horizon- 
tally drilled wells fingering out from 
it. The central shaft eliminates re- 
peated drilling through the overbur- 
den. The horizontal drillings are 
closely spaced and at several depths or 
levels. Steam, injected through some 
of the horizontal welis, heats the oil so 
it flows and drains back to the central 
shaft for collection. 

Does it work? It does for the Rus- 
sians. In their Yarega field in Siberia, 
horizontal tunneling and steam 
boosted production to 50—60 percent 
recovery compared to two percent 
with conventional vertical wells. 
Their costs are quoted as $5.75 per 
barrel. 

Not everyone is willing to accept 
steam as the best way to warm up tar 
sands. Dr. D. E. Towson of Petro-Can- 
ada, talking about steam and other 


34 ! POPULAR SCIENCE 


Comparison of Arabian light crude with Canadian 


bitumen crude 


| | | Arabian | 
light crude 


АР! gravity (^) 

Sulfur by wt. (94) 
Nitrogen (ppm) 
Viscosity (cs at 210^ F) 
Pour point (^ F) 


Carbon by wt. (95) 


Nickel, vanadium, iron (ppm) 


methods to reduce viscosity, says, 
"Most of them require contacting the 
bitumen with a fluid." That's been 
part of the problem. The sands may be 
disposed in pockets with rock barriers 
between them. Towson thinks electri- 
cal resistance heating may be a better 
way. His plan, now being tested by Pe- 
tro-Canada, Cities Services, Esso Re- 
sources, and  Japan-Canada Oil 
Sands, is to make a gigantic resis- 
tance heater of the oil field itself. By 
strategic placement of electrodes, cur- 
rent would be passed through the 
strata, even those that block off 
steam. He says, "Oil sand is the [resis- 
tance] element." Once the heavy 
crude is heated, water pressure, 
steam, air, or other means would be 
used to move it. It sounds simple, but 
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he adds, "There are mechanical and 
design problems." Dr. Towson's esti- 
mate of the time until commercial pro- 
duction with electrical resistance 
heating: "at least 15 years." 

IIT Research Institute of Chicago 
doesn't believe resistance heating will 
work. They claim that past experi- 
ments have failed because the process 
depends upon the moisture content of 
the ground for conductivity. Accord- 
ing to IIT: "As heating continues, high 
current densities near the electrodes 
evaporate the local moisture and ter- 
minate the heating process." 


Canadian 
heavy crude 


IIT is now at work on a radio-fre- 
quency heating process, but it's not 
talking about microwave heating fre- 
quencies. Such frequencies, it says, 
"suffer from the same difficulties [as 
resistance heating] namely, over- 
heating near the antenna and under- 
heating at a distance." So far, their 
tests indicate that frequencies rang- 
ing from 0.01 to 10 MHz will produce 
fairly uniform heating and penetrate 
over 300 feet into the surrounding 
sands. The antennas would be careful- 
ly spaced in horizontally drilled pas- 
sages and their perforated casings 
would serve as collector pipes for the 
heated crude. IIT's immediate target 
is Utah's Sunnyside deposit. 


Sluggish gunk 

Recovering heavy crudes not associ- 
ated with tar sands has so far proved a 
mixture of hope and frustration. Opti- 
mists point out that California now 
produces over 500,000 barrels per day 
(BPD) of 10-20 API heavy crude. 
This is true, but the climate and geol- 
ogy of California make it easier than 
elsewhere. For example, the Wilming- 
ton field produces 130,000 BPD of 17° 
API crude, but the underlying struc- 
ture is hot from geothermal sources. 
And oil that can be pipelined a short 
distance in moderate temperature 
conditions with limited heating can be 
totally intractable under winter con- 
ditions elsewhere. 

It- seems unthinkable, however, 
that this valuable resource in other 
areas of the U.S. is to remain forever 
trapped out of reach. Aren't there 
ways now available, such as under- 
ground heating with steam, fire, or di- 
lution with solvents [PS, July], that 
will work with heavy crude? The an- 
swers are far from clear. If conven- 
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tional crude is so hard to scour from its 
underground reservoirs, it follows 
that heavy crude is even more stub- 
born. Heat, of course, will make the 
sluggish gunk flow. There are reports 
of successes and failures. Getty Oil's 
pilot-size steam-flood test in the Cat 
Canyon field in California was a qual- 
ified success. Nine producing wells 
and four steam-injection wells were 
drilled. With steam injection, produc- 
tion went from 100 to about 250 BPD. 
Encouraging, but the report adds, “Se- 
vere operating problems have includ- 
ed packer failures in injection wells 
and pumping problems in producing 
wells." This may be a considerable un- 
derstatement. R. R. Vonde of Husky 
Oil talks of " producing crude oil as 
low as 4? API containing up to 70 per- 
cent by volume of sand." That, too, 
from the Cat Canyon field. 

Nature's underground plumbing, 
however, isn't always laid out for 
man's benefit. For steam to work, it 
must reach the oil-bearing formation. 
Sometimes it doesn't. Ogle Petro- 
leum's test in the Marport field in Cal- 
ifornia showed that "most of the steam 
penetrated the overlying shale and 
only a small amount entered the oil 
zone." 


Upbeat notes 


If much of the above sounds discour- 
aging, it must be balanced with Hus- 
ky Oil's 40-year history of finding and 
producing heavy crude. After learn- 
ing some hard lessons, they found 
workable ways to produce it success- 
fully, and they're doing it every day in 
Canada. But that's not the U.S., al- 
though Husky started here and still 
produces some heavy crude in Califor- 
nia. James A. Williams, Husky senior 
vice-president, said at the Edmonton 
conference, "The development pro- 
grams and experimentation in en- 
hanced recovery [in California] have 
been curtailed." This was at a time 
when Californians were lined up for 
miles at the gas pumps. The reason for 
backing off was the "old oil" pricing 
regulation, which simply didn't cover 
direct operating costs. But the tech- 
niques developed for use in California 
do work, and the pricing regulations 
have now been lifted. 

Another upbeat note comes from 
Dr. Bowman, probably as close to the 
tar-sands and heavy-crude problems 
as any single authority. He says, “Т 
can see no reason technically and 
economically why, in the areas that 
are developed for commercial exploi- 
tation, we shouldn't get 50 percent of 
the oil out." 


But getting the oil out is only half of 
the challenge. Getting it to the refin- 
ery as syncrude suitable for feedstock 
is the other half. It's too thick to be 
pipelined handily, even from the well 
site to a central treatment point. Hus- 
ky's D. O. Gurel says, "Native crude 
(undiluted) can generally be trans- 
ported by pipeline only half a mile be- 
fore pressure drops become exces- 
sive." One of Husky's techniques is to 
blend and dilute the heavy stock with 
lighter petroleum, such as distillate. 
The distillate, or other diluent, is later 
recovered, usually during a settling 
and cleaning process to remove solids. 
That's satisfactory for getting the 
crude from wellhead to a point a few 
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miles away. But using a diluent over 
long distances is less practical. You 
either need a double pipeline or you 
have to alternate flow directions to 
shuttle the recovered diluent back for 
reuse. It also happens that the petro- 
leum fractions best suited for diluting 
are wanted for other uses. 

Logic, therefore, points to prelimi- 
nary upgrading near where the heavy 
crude is recovered from the wells or 
tar sands. Treat it enough to make it 
flow in the pipeline and send it on to 
the refinery. Again, the very nature of 
heavy crudes with their low hydrogen 
and high carbon makeup spells tech- 
nical confrontation. 

Conventional techniques for light 
crudes use heat and chemical cata- 
lysts. But heating heavy crude 
produces coke because of the carbon. 
Coke plugs and clogs the processing 
plant. There are means of coping with 
this, but you can still wind up with 
massive residues of coke. Ideally, the 
coke could be burned to provide heat 
for the process. 

Sulfur, however, is another part of 
heavy crude, and much of that stays in 
the coke. Burning large amounts of 
high-sulfur coke can only result in air 
poilution, acid rains, and other unac- 
ceptable results. In many cases it now 
appears that the coke will simply be 
dumped and stored as waste. 

The high vanadium and other metal 
contents of heavy crude also make on- 


site conversions to syncrude more dif- 
ficult. Much as lead in your gasoline 
will poison your car's catalytic con- 
verter, these metals poison the cata- 
lysts in the treatment process. 

Impressive as these problems are, 
there are new technologies being de- 
veloped to solve them. The details of 
the petrochemistry involved are too 
complex to be reported here, and 
many of them are shrouded in patent 
and proprietary secrecy. ; 


Change our thinking? 


The greatest need seems to be for 
smaller and less costly upgrading 
plants at or near the recovery sites. T. 
J. McCann, of the engineering firm of 
the same name in Canada, sums it up 
well when he says, "Worldwide, the 
need is for quickly built, easily oper- 
ated and maintained, reliable, mini- 
mum-cost facilities." He lists at least 
eight such technologies, bypassing 
the more sophisticated, which require 
multi-million-dollar construction. 
They range from simple distillation, 
solvent extraction, various thermal- 
cracking and coking processes, to cat- 
alytic processes with hydrogen addi- 
tion. The significance of McCann's re- 
marks tends to get lost in technical 
jargon. 

One implication, however, is that 
our tendency in the U.S. to "think big" 
may be the wrong way to go if we're to 
take advantage of the heavy crudes 
and tar sands we know we have. It's 
entirely possible that some third- 
world countries, economically con- 
strained to simpler methods, will 
come up with successful heavy-crude 
upgrading methods before we do. But I 
wouldn't want to bet on that when the 
chips are really down for our next bar- 
rel of oil. 

G. F. Ondish of Gulf Science and 
Technology Co. acknowledged the 
wisdom of McCann's remarks on 
small upgrading plants. Gulf is al- 
ready offering a Gulf HDS process, 
which, it claims, "upgrades the whole 
crude, rejects none, produces no unsal- 
able product, and produces a pipeline- 
quality crude refinable in existing re- 
fineries with no intermediate or spe- 
cial handling." That's a big claim, but 
so far they say they've been doing it by 
successful commercial upgrading of 
petroleum residues very much like 
heavy crudes. 

Only time will tell if we'll take ad- 
vantage of our heavy-crude resource, 
but it seems prudent not to forget that 
it's already there, while we poke about 
the coal pile and shale rocks looking 
for ways to synthesize petroleum. @ 


Return of 
the hemi 


— new Japanese 
car engine is 


cleanest-burning yet 


By JIM SCHEFTER 


Los ANGELES, CALIF. 
I was halfway up the long grade of Se- 
pulveda Pass, cruising at an easy 55 
mph on a busy freeway, when traffic 
in my lane suddenly slowed. To my 
left, the number-two lane was open, so 
I quickly accelerated for it and was 
around the slowdown without a snag 
or a chug—without dropping out of 
fifth gear. 

That's the kind of instant response 
l'd have expected from a pre-emission- 
control two-seater. But this quick-per- 
former was no sports car. 

I was sampling a 1980 Datsun 
200-SX, powered by a unique new en- 
gine that gives old-fashioned perfor- 
mance coupled with high mileage and 
low emissions. It just might be the en- 
gineering turning point in the auto in- 
dustry's struggle to replace gas guz- 
zlers with engines that are both eco- 
nomical and clean. 


"Revolutionary" engine 


Dubbed NAPS-Z, for Nissan Air 
Pollution System (CZ" is a factory 
model designation), the 1952-сс en- 
gine is being touted as a genuine 
breakthrough. Nissan Motor Co. has 
applied for more than 25( U.S. 
patents on it. 

NAPS-Z burns unleaded gas, meets 
every emission standard easily, and 
still runs smoothly, accelerates with- 
out hesitation, and delivers 40-43 
mpg on the highway. The first mass- 
produced hemi-head engine intro- 
duced in more than a decade, it comes 
in carburetor and fuel-injection ver- 
sions, rated at 92 and 100 hp respec- 
tively. Both use conventional oxidiz- 
ing catalytic converters. 

NAPS-Z engines for sale in Califor- 
nia use two spark plugs per cylinder. 
This is partially because California 
has more stringent antipollution reg- 
ulations than the rest of the country, 
and partially to gain more experience 
with the costlier, more complex sys- 
tem before it is needed to meet tight- 
ening federal standards. Engines 
sold in the other 49 states yse just 
one plug. Performance is the same, 
however, giving California drivers 
equality for the first time in years. 

"Its revolutionary," Datsun engi- 
neer Bob Wozniak told me before I 
drove away. “You can’t compare it to 
anything else on the market.” 

| Continued 
Cutaway reveals orientation of major 
components in NAPS-Z engine (top). Twin 
spark plugs and a carburetor indicate this 
one is for a California-model 510. Rakish 
new 200-SX (left) will have fuel-injection 
version of NAPS-Z. In addition to sporty 
coupe (shown), its also available as a 
hatchback in America only. 
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Nissan began development of 
NAPS-Z more than seven years ago, 
and built its first prototype in 1974. 
The company says that its engineer- 
ing staff made extensive use of com- 
puter modeling in perfecting the de- 
sign. 

By 1978, Nissan engineers felt they 
had a good engine. But, in an unusual 
tactic to iron out every possible bug, 
the company delayed introduction of 
the engine in the U.S. for a year. In- 
stead, it first released the engine to 
the Japanese market in selected Nis- 
san models. It was an immediate hit. 
In fact, with the home market soaking 
up NAPS-Z engines almost as fast as 
they could be produced, Nissan flirted 
with the possibility of having to delay 
U.S. introduction another three to 
four weeks, in order to supply dealers 
with cars in time for the scheduled un- 
veiling this past October. 

For 1980, the engine is available 
only in the 510 and 200-SX models, 
with a carburetor in the former and 
fuel injection in the latter. The 200-SX 
itself is an all-new sporty coupe that 
could be Datsun’s big winner for the 
year. A full test report will be pub- 
lished in a future issue. 


What makes NAPS-Z different? 


The most important factors in the 
engine’s all-around performance, 
Wozniak said, are its hemispherical 
combustion chambers and its ability 
to recirculate much more exhaust gas- 
es than normal engines. 

“The high-performance Detroit cars 
of the mid-’60’s were hemi's," he ex- 
plained. "But, because hemi engines 
burn hotter, they produce more NO,. 
And hemi heads are more difficult to 
mass-produce because of their closer 
tolerances." 

Nissan decided that its normal pro- 
duction techniques were good enough 
to go with the hemi, Wozniak contin- 
ued, but the NO, problem had to be 
solved. Those emissions are usually 
reduced by slowing combustion, ei- 
ther with retarded ignition timing or 
exhaust-gas recirculation (EGR). The 
result, until now, has been loss of pow- 
er, acceleration lag, poor drivability, 
and increased fuel consumption. 

"We've reversed all that with a fast- 
burn combustion chamber like [those 
used in most] racing engines, but with 
more efficient EGR," Wozniak said. 
"On standard engines, drivability and 
performance become erratic at more 
than five percent EGR. We're recircu- 
lating 17 percent, and actually get- 
ting better gas mileage." 

Continued 
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makes this Lockback completely rust resistant and insures 
rigid durable construction. 

Its one you wont want to lose. 

That's why, like the entire Uncle Henry“ tine, each 
knife is serialized, and guaranteed against loss for one 
year from date of warranty registration. 

The Uncle Henry Bear Paw. The Ultimate Lockback. 
The Ultimate Guarantee. 

To find out more about the entire line, all made in 
the USA, send for your free Old Timer ® Almanac. 


Established 1904 Ellenville, N Y 12428 


DRIVING IN SNOW THIS WINTER? 
YOU NEED THE RADIAL CHAIN! 


« Easy to install — no jacking or rollin 
* Superior design won't damage radial tires 
, * Allows speeds up to 35 mph 
D « Excellent fit for front-wheel drive 
» «smoother, quieter—less tiring ride 
E, * Longer chain life 
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E. « Better fuel economy 
а= * Easy, 
ible Sa eee” ——fast-action Use VISA or MASTERCHARGE 
“ohh nente. Sonic, $44.50 for 10" to 13" wheels 
sidewall wear. tion teeth grip $48.50 for 14" to 16" wheels 
in deep snow. Warranted for one year for repair or replacement 


Selected for use by U.S. SKI TEAM | 


CHAMPION CABLE CHAIN INC. 
902 Fourth St., Swanton, Vermont 05488 


Give us your car make, model and year along with 


proper fit. Or write the above information with card 
number or check to: CHAMPION CABLE CHAIN INC. 


Return of the hemi 
[Continued] 


That's on California engines. About 
half that is recirculated on engines 
sold elsewhere. Since the California 
engines get a double dose of spark, all 
engines perform the same. 

The hemispherical shape of the 
combustion chamber forces the fuel/ 
air/exhaust-gas mixture to swirl 
around and burn more rapidly than in 
the now-standard wedge-shape com- 
bustion chambers. In a hemi engine 
with no pollution-control add-ons, you 
get lots of power and lots of NO,, but 
the fuel burns stably. 

With very high EGR, combustion in 
a hemi head takes longer, and maxi- 
mum temperatures are reduced. 
There’s less NO,, but the flame front 
frequently breaks up and is actually 
extinguished, making overall com- 
bustion unstable. That’s where engine 
knock and other problems originate. 

In the NAPS-Z California engine, 
two spark plugs installed in mirror- 
image fashion on opposite sides of the 
combustion chamber are fired simul- 
taneously. Burn time is substantially 
shorter, even with high EGR. The re- 
sult is better performance plus lower 
emissions. And, since the burn is more 
efficient, less fuel is needed. 

Nissan engineers helped the pro- 
cess along by lowering the intake 
ports on the hemi head and, on the 
carburetor engine, by installing a 
swirl blade that further mixes the in- 
coming charge of fuel, air, and ex- 
haust gases. The blade spins the mix- 


Why NAPS-Z is better 
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Ideal combustion in a conventional 
wedge-type combustion chamber (left) 
has flame front originating at spark plug 
and sweeping uniformly across chamber 
until all fuel/air mixture is burned. Too 
much EGR (center) slows combustion and 
lowers temperatures to the point where 
flame front tends to break up, causing 
misfiring, poor performance. Long flame- 
front travel distance contributes to this. 
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ture into a spiral as it is pulled into 
the combustion chamber, where it 
flows along the curved surface, spin- 
ning as it fills the chamber.. Ignition 
yields a fast, stable, complete burn. 

Those factors give the engine high 
performance. But Nissan wanted even 
more, in terms of improved mileage 
and emissions control. This was 
achieved by redesigning the air-injec- 
tion and EGR systems. Some of the 
components actually come in three 
versions—one each for California and 
non-California carburetor engines, 
and a third for fuel-injection en- 
gines. | 

The new air-injection system moves 
the injection pipe from the cylinder 
head to the exhaust manifold. (Cali- 
fornia models have two pipes, plus a 
partition in the air-injection valve 
case.that increases air flow.) 

EGR operation, fuel consumption, 
and NO, emissions are all improved 
through replacement of the previous 
valve-control system with a newly de- 
signed venturi-vacuum transducer 
system (VVT). Thermal-vacuum and 
EGR valves complete the system's 
major elements. 

In operation, the VVT's control ori- 
fice is modulated according to dia- 
phragm pressure from the venturi 
vacuum. The thermal-vacuum valve 
acts on the EGR line, withholding 
EGR until the engine is warmed up, to 
promote most efficient combustion. 

Other improvements include: 
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Problem can also occur in a hemi, but 
more central location of hemi's spark 
plug(s) means shorter combustion dis- 
tance for flame front to travel, allowing a 
bit more EGR, as in the single-plug NAPS- 
Z (not shown). In the California NAPS-Z, 
placement of two spark plugs yields even 
shorter combustion distances for twin 
flame fronts, speeding total burn time and 
allowing 17 percent EGR. 


€ Crossflow cylinder head (intake 
and exhaust ports on opposite sides) to 
create a better flow of gases. 

€ Rocker-pivot valves replaced by 
rocker-shaft valves, with two shafts. 
Valve stems shortened, and valve di- 
ameters increased 10 percent. 

€ Newly designed intake and ex- 
haust manifolds, all four of which are 
different. The fuel-injection engine, 
for instance, uses a dual-branch ex- 
haust manifold, with ports one and 
four in one branch, and two and three 
in the other. The carburetor engine 
has a single U-shape manifold with 
adjacent cylinder ports connected. 

€ Longer connecting rods, higher 
oil-ring pressure (to reduce oil con- 
sumption), and valve recesses in pis- 
ton tops to accommodate the new "V" 
arrangement of valves. : 

Dozens of less significant changes 
were incorporated in NAPS-Z. "This 
engine is radical," Wozniak claimed. 
Indeed, it meets all present and future 
emission standards and gives higher 
mileage— without sacrificing power or 
drivability. More important, the con- 
cept can be applied to nearly any gaso- 
line-powered piston engine. 

Datsun traditionally publishes con- 
servative numbers in reporting emis- 
sions and mileage, Wozniak said, so 
the company expects NAPS-Z to han- 
dle even tougher emissions limits in 
the future. But for most NAPS-Z buy- 
ers—who will remember long lines at 
service stations and face continually 
increasing gasoline prices—the en- 
gines  miserly fuel consumption 
should bring the most joy. 


Impressive test results 


In my one-day trial of a 200-SX, I 
recorded 170 miles in Los Angeles 
traffic, about equally divided between 
freeways and stop-and-go city streets. 
I started out with a full 14-gallon tank 
of gas, and returned late that night 
with the fuel gauge registering just 
below the three-quarter mark. That 
tallies with Datsun engineers who say 
they've gotten 635 miles between fill- 
ups during their tryouts. 

The engine was quick to start, 
warmed up smoothly, and shut down 
promptly, with no afterknocks. There 
was never a ping or cough. Accelera- 
tion was rapid and smooth in all five 
gears. Under city driving conditions, I 
found the engine uniformly impres- 
sive. The NAPS-Z in the 200-SX sim- 
ply felt better than any engine I’ve 
driven recently. It did what I wanted, 
and it didn't spit, balk, or hesitate. 

For a compact engine in a compact 
car, what more could I ask? "В 
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1 THIS HEAVY DUTY DRILL PRESS, 


WITH ITS 54" BALL-BEARING CHUCK, 
IS PERFECT FOR YOUR HOME 
WORKSHOP OR INDUSTRIAL USE. 


These floor or bench model 14" drill presses are really HEAVY DUTY and we 
are only able to liquidate them at this low price because of a special factory 
purchase. 


HEAVY-DUTY They drill fast and smooth into plastic, wood, brass, aluminum, cast iron and 


Eget i ONGOK "d steel. Base and head are made of fine-grained cast iron 
чаони апа the column is heavy for rigidity and smooth drilling. 
— | аон c table The oil table swings 360° and tilts 45°. Rack and | 


pinion table adjustments assure fast and precise place- | 

ment. А recessed light in drill head gives bright illumina- 

tion to your work area. 

7 We plummeted our prices to rock bottom so these drill 
7 presses will sell FAST ... be sure and order yours now 

: before we're all sold out. Our supply is very limited. 
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e 11/4" diam. oil table with "T" grooves e 6'^" from : 

spindle center to stand base e Spindle to base (max.) 
oe" e Spindle to table (max.) 15'4" e Height (table 

model) 4012"; weight 160 Ibs. e Chuck is 5” No. З J.T. 
Arbor e Quick release belt tension e All belt pulleys on 
ball bearings e Capacitor start 110V motor; grounded 
receptical 10 Amps. 


Вед. Retail up to $695.00 
NOW...WHILE SUPPLY LASTS 


Table rotates 360 
Tilts O^ to 45 


Rack and pinion 
tor precise table 
adjustments 


Heavy walled 
.. machine column 


VARIABLE 12 SPEEDS! 
Change speed easily with 
V-belt drive. 230 to 3890 
RPM. Uses standard size V- 
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Strong cast iron , 
base 
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MODEL CU гонга aeree. GE FOR 
: : FLOOR | 
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PLUS SHIPPING CHARGES 


iru TO ORDER OR TO ASK QUESTIONS 
m 1 800-854-6528 ^ 


| CALIFORNIA RESIDENTS CALL COLLECT 


MAIL-COMPANY 


МАП COMPANY LIQUIDATORS, INC. 


| 1407 COLUMBIA STREET, SAN DIEGO, CA 92101 

| Enclosed is my check or money order for $ 

i | will pay delivery charge to driver upon delivery. 

| [J DRILL PRESS (Table Model) $164.00 ea. ГГ] DRILL PRESS (Floor Model) $194.00 ea. 
) Ц] VISE ATTACHMENT $9.95 ea. 


LIQU IDATOR © | Г]Сһагде my Master Charge [J VISA [J Account s EXP. DATE — | 

AUTHORIZED LIQUIDATORS of Bankruptcy ved === 

Merchandise and Manufacturers Overproduction | Address = 

1407 COLUMBIA ST.. SAN DIEGO, CA 92101 1 Cit State ZIP 08 
Allow 2 Weeks For Delivery 


CALIFORNIA RESIDENTS ADD 6% SALES TAX 


(714) 239-3481 
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Precision testin 


— how our new devices 
score cars in PS trials 


By ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


The decade of the '80's won't be with 
us officially for a few more weeks, but 
the cars of the '80's began appearing 
in mid-April. They're a dynamic new 
breed, rethought, resized, and rede- 
signed to meet ever-tightening stan- 
dards for fuel economy and emissions. 


Р " б» ^. " " # # Р | 
Ready to test. Hydraulic unit (A) measures 
foot pressure on brake pedal and trans- 
mits it to gauge (B). Sound meter (C), held 
at ear level between driver and passen- 


Along the way, significant changes in 
performance and handling have been 
incorporated. 

To accurately measure the changes, 
we have recently acquired virtually 
all new road-test equipment, repre- 
senting, we think, the state of the art 
in practical electronic and mechanical 
devices for this sort of work. It has 
been in use for several months now, 
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ger, measures cockpit noise levels. The 
computer's digital readout (D) on dash 
continuously indicates time, speed, accel- 
eration, distance. Printer (E) makes per- 


and we'd like to take you behind the 
scenes of our tests to let you in on how 
it all works. 

This will also give us an opportuni- 
ty to give you a more detailed view 
of our tests at Bridgehampton Race 
Circuit on New York's Long Island. 
And we'll also go into more detail 
than we usually have room for in our 

Continued 
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manent record of measurements. Com- 
puter (F) factors distance with time to de- 
velop data. Tapley decelerometer (G) has 
been superseded by more modern device. 
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If you know a little some- 
one who's been riding a 
bicycle with playing cards 


YZ50 Мм MXIOO 


clothespinned to the frame 
so the spokes make motor- 
cycle noises, here's an idea 
for Christmas. 

A motorcycle. 

Your Yamaha dealer has 
real bikes in as many dif- 
ferent shapes and sizes as 
there are kids. 

For aspiring competition 
riders, consider our very 


competitive YZ motocrossers. 


Lightweight, agile, and 
plenty powerful. 
Or, for kids whose idea of 


FOR CHRISTMAS. 


competition is just seeing who Our dual-purpose DT 
can have the most fun in the models combine off-road 
agility with full street-legal 
lighting and instrumentation. 
Ideal for anyone needing 
basic transportation as well 
as a basic good time. 
50 whether you have a good 
idea— or absolutely no idea 
М. —ofwhat your half-pint 
ЧАА hopeful wants, your 
Yamaha dealer can help. 
He'll also give you 10% off 
— | Р on a Yamaha helmet if you 
dirt,our dirt play bikes pack bring in the coupon below. 
all the horsepower a kid could And he'll see to it you 
hope forin an easy-handling, turn up the king of hearts on 
mt style frame. Christmas morning. 


| 10% DISCOUNT COUPON | | 


Bring this coupon to your partici- | 
pating Yamaha dealer and you'll | 
get 10% off on the Yamaha helmet | 
of your choice. | 
| 
| 
| 


YAMAHA 


When you know how they ve built. 


Always wear a helmet and eye protection. = 
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If there's one thing families love 
about Malibu, its everything. 


1 The 6-passenger interior. 15 The Delco Freedom battery that never 
2 The 16.6-cubic-foot trunk. needs refilling. 

3 The (20) EPA estimated MPG.* 16 The dual-mode ventilation system. 

4 The 26 EPA highway estimate. * 17 The acoustical ceiling. 

5 The smooth and quiet ride. 18 The extensive corrosion-resisting 

6 The impressive handling. treatments. 

7 The crisp, contemporary styling. 19 The deep cut-pile carpeting. 


: ыы deep-down Malibu value. 20 The tough full-perimeter frame. 
The sturdy Body by Fisher. 21 The front stabilizer bar. 


10 The radial tires, with wear indicators. 22 The protective inner fenders. 
11 The power front disc brakes. 


23 The long recommended service intervals. 
12 The double-panel doors, hood and 


24 The pleasure and satisfaction of owning 


trunk lid. Americas favorite mid-size sedan. 
13 The Full Coil suspension. Buy or lease a 1980 Chevy Malibu at 
14 The High Energy Ignition. your Chevrolet dealer's now. 


"Based on new 3.8 Liter (229 Cu. In.) V6. Engine not avail. in Calif. where a 231-cu.-in. V6 is standard. Mileage estimates not available : 
in Calif. at time of printing. Remember: Compare this estimate to the estimated MPG of other cars. You may get different mileage 
depending on how fast you drive, weather conditions and trip length. Actual highway mileage will probably be less than the estimated 
highway fuel economy. Malibu is equipped with GM-built engines produced by various divisions. See your dealer for details. 


1980 Malibu Classic Sedan. 


A FRESH NEW SLICE OF APPLE PIE. 
. 1980 CHEVY MALIBU. 


Precision testing 
[Continued ] 


reports to explain what the tests show. 

The heart of our new data-gather- 
ing array is a Lamar Road Test Sys- 
tem, built by Lamar Microproducts. А 
lightweight, alloy-frame fifth wheel 
measures distance. It's so compact and 
light that it can be attached to the 
rear bumper of most vehicles with just 
a couple of elastic shock cords like 
you'd use to stow luggage on a bicycle. 
А sensor on the right side of the frame 
counts revolutions and sends the sig- 
nals to a minicomputer in the cockpit. 
The computer calculates speed and ac- 
celeration. It also shows time, speed, 
acceleration, and distance on a digital 
display on the dashboard. The data 
are fed into a modified Hewlett-Pack- 
ard HP97 calculator, which serves as 
a printer. 


Getting reliable data 

This system is extremely accurate 
and reliable, and makes the job of 
gathering data much simpler. It al- 
lows us to pay more attention to what 
the test vehicle is doing and how it is 
riding. We don't have to decipher each 
other's handwriting later on to see 
what really happened, or to check fig- 
ures for the two tests in which we use 
it: braking and acceleration. 

Timing the slalom and high-speed 
double-lane-change tests is now done 
with an Olympic-quality Heuer sys- 
tem. Heuer is the world's largest man- 
ufacturer of stopwatches. Its equip- 
ment will be used in the upcoming 
Olympics. 

Reliability is extremely important. 
Our previous electronic timing sys- 
tem was very accurate, but relied on 
lights and photocells, which ultimate- 
ly became very temperamental. 

The Heuer system uses a type 820 
Microsplit timer and two HL2+21 
contrast-sensing trigger units. Those 
contrast sensors don't rely on light 
beams as the old system did. Instead, 
they sense the change in contrast they 
"see" when something passes between 
them and the background. In addi- 
tion, they don't have to be near the 
course. Their predecessors did, and I 
always worried about running over 
them if the car and I disagreed on 
where we were going. 

Cockpit sound levels are obtained 
with a General Radio 1565-A sound 
meter; readings are taken at 60 mph 
on smooth pavement. The meter is 
held at ear level, just slightly left of 
center, between the driver and the 
passenger. 

Our Mintex pressometer gives a di- 
rect comparison of how hard you must 
press on the brake pedal to stop differ- 
ent vehicles. А hydraulic cylinder 


Fifth исз measures distance for com- 
puter. Sensor counts stripes on far side of 
wheel to determine revolutions. Distance 
traveled with each revolution is known. 


mounted on the brake pedal transmits 
braking pressure to a gauge on the 
dash. Very high pressures are unde- 
sirable. 

We use an Ammco 7350 decelerom- 
eter to monitor the half-G stops. It's 
light, compact, and sticks to the wind- 
shield with suction cups, so we can put 
it right where it's needed. А column of 
fluid in the instrument indicates de- 
celeration. The whole thing looks like 
a conventional thermometer, and it's 
just as easy to read. 

Brake disc/drum temperatures are 
taken immediately after each panic 
stop with an Electronics Development 
Labs Pocket Probe Exactemp digital 
thermometer. It's reliable, compact, 
rugged, and has a range of —100 to 
+ 1850 degrees F. 

Tire pressures are always set to 
manufacturers' specifications prior to 
testing. Pressures are checked and ad- 
justed with a Grand Prix Products rac- 
ing-type bleed-down tire gauge. 


The tests and what they tell 


Braking tests are always done first, 
since they must be begun with stone- 
cold brakes to get an accurate check of 
temperature rise. The tests are per- 
formed on a level section of the track 
in a long, straight corridor of pylons 
set one lane-width apart. 
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Ammco 7350 decelerometer is light, com- 
pact, and mounts to windshield with suc- 
tion cups. It is reference for half-G stops to 
heat brakes for final panic stop. 


Between our "cold" and "hot" 60- 
mph panic stops, we make 10 half-G 
stops from 60 mph, at one minute in- 
tervals. This gets the brakes hotter 
than you're ever likely to experience. 
But it's a good test to check for fade, 
which would be indicated if there was 
a wide difference in stopping dis- 
tances and pressures with cold and hot 
brakes. It’s also useful to predict 
whether you would be able to make a 
panic stop successfully after heating 
up your brakes in a lot of mountain 
driving. 

Acceleration runs are made on 
Bridgehampton's 3000-foot-long main 
straight, the only place long enough 
for some slow vehicles. Unfortunate- 
ly, the main straight is higher in the 
middle than at either end, which 
slows acceleration times. However, 
since we have always used the same 
location, all our figures will give accu- 
rate comparisons among themselves. 
They will not compare with anyone 
else's, though. In addition, we carry 
two people, as a rule, plus the test 
equipment, and the fuel tanks are al- 
ways full, which further slows down 
acceleration. 

We make two acceleration checks. 
The standard zero-60-mph run is al- 
most mandatory. Our 25-70-mph fig- 

Continued 


Braking tests are done with a fifth wheel 
behind vehicle so that entrance speed 
to brake pad is always 60 mph. Driver 
tries panic stop without locking wheels. 
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ure relates to expressway on-ramp ac- 
celeration, or passing very slow-mov- 
ing traffic. Our figures are averages of 
four good runs, another reason why 
our times are slower than those of 
some other testers. 

Next comes the high-speed double- 
lane change. This 1s a 300-foot simu- 
lation of a two-lane country road that 
is suddenly blocked in front of you, 
forcing you into the left lane. But 
there’s traffic coming toward you in 
that lane, so you must quickly move 
back into the right lane after the ob- 
struction. The maneuvering checks a 
vehicle's high-speed steering response 
and cornering power. The higher the 
average speed, the better the perfor- 
mance. 

The slalom is 240 feet long, with six 
rows of five pylons alternating on ei- 
ther side of the center line. Weaving 
through it tests nimbleness and ease 


4 aliis = 


Olympic-quality electronic timing is pro- 
vided by Heuer timing system. Start and 
stop units sense contrast changes when 
vehicle passes the unit. 


Brake temperatures are measured imme- 
diately after each panic stop with EDL Ex- 
actemp digital thermometer. Note that the 
Porsche's brakes are blazing. 


of maneuvering at parking-lot speeds. 
Again, the faster the better. 


The future 


Even though our equipment is very 
light and compact, portions of the sys- 
tem are undergoing modifications to 
make them even more compact and 
conveniently portable. That way, 
should our East Coast winters turn 
exceedingly bad, we can fly to a more 
reasonable test site. This, however, 
would affect our baseline accelera- 
tion-test figures. 

We are also adding big suction-cup 
mounts to our fifth-wheel. This en- 
ables us to attach it to cars with 
faired-in bumpers. The suction cups 
will allow mounting to the sides of 
those few troublesome cars. 

Our next really interesting proj- 
ect will be the direct measurement of 
fuel economy on the road, so figures 
will be closer to the real world than 
EPA’s dynamometer dreams. This 
system is presently being worked on 
for use beginning in a not-too-distant 
test. 

We're planning other changes in 
our test equipment, and we'll inform 
you of those as soon as they are inte- 
grated into our test-instrument sys- 
tems. 


Flavor-Intensified 
Triumph. 


Surprising satisfaction at only 3møg.tar! 


Triumph is one of the lowest tar cigarettes you сап tiny "vents" in the filter-rim smooth the taste. That 


smoke. Lower, in fact, than 95 percent of all lower-leaf tobaccos tend to be lower in tar. In short, 
cigarettes sold. Yet Triumph gives you taste that's everything we could find that might intensify flavor 
good enough to stay with, at only 3 mg. tar. at only 3 mg. tar, was built into Triumph. 

How Triumph did it. Even the draw is a surprise. 
The crux of it: Instead of searching for some yet With Triumph, the smoke comes through to you 
unimagined answer, Lorillard scientists took a abundantly. The taste reaches you smoothly. 


more sensible tack. Why not, they said, take 
everything we've learned about cigarettes, and 
push that technology even further. 


Effortlessly. You don't have to pull—you just 
puff on Triumph. 


Taste good enough to stay with. 


Intensifying flavor. -å What it all comes down 
We found that combin- to is this: Triumph, at 
ing two types of filter only 3 mg. tar, gives 
fiber produces the you a taste so satisfy- 
best combination ing, we believe you Il 
of taste and draw. never go back to your 
We found that old cigarette. 


FLAVOR-INTENSIFIED 


TRIUMPH. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


3 то. "tar, 0.4 mg. nicotine av. per cigarette by FTC Method. 


The Standard of Giving. 


Seagram's VO. 
The symbol of imported luxury. Bottled in Canada. 


Enjoy our quality in moderation. 
Canadian whisky. A blend. 6 years old. 86.8 Proof. Seagram Distillers Co., N. Y.C. Gift-wrapped at no extra charge. 


PS | Whats News 


opular 


сепсе 


The "double-shell" solar home shown on 
this month's cover comes with a caveat: 
The circular air-flow pattern shown may 
or may not be how the house really works. 
When we assigned writerlengineer Ron 
Dans to do the story, the concept seemed 
clear. As Dans interviewed solar engi- 
neers, architects, and double-shell home- 
owners from coast to coast, however, the 
picture became muddled. There seemed 
to be little disagreement that the homes 
did work, but no one could agree on how 
they did it. Was it the south-facing green- 
house or the double-shell construction? 
Was significant heat stored in the earth 
under the crawl space? Was there suffi- 
cient natural draft to cause the circular air 
flow? Or were the home's heat-transfer 
characteristics simply too complex to 
show? And, finally, Dans reported that 
there were no independent-test-lab data 
on any of the homes. 

With dozens of the double-shell homes 
now under construction across the coun- 
try and interest running at a high level, we 
decided to go ahead with the story, and 
instructed Dans to tell it, warts and all. The 
fascinating, investigative article that re- 
sulted begins on page 54. 


Mini-OTEC works 


Since August 2, the world's first closed- 
cycle ocean-thermal-energy conversion 
system ["PSWhat's News," Sept.; "Sci- 
ence Newsfront," Oct.] has been generat- 
ing net power. Not much—50 kilowatts 
maximum -—but enough for its backers to 
claim that it proves the concept. The basic 
idea of OTEC was proposed nearly a hun- 
dred years ago and there have been ear- 
lier attempts to test it, but Mini-OTEC is 
the first system to produce more power 
than it uses. Experts estimate that a 
scaled-up version of the tiny plant, one 
producing about 200 megawatts, would 
cost $400 million. A $40 million, federally 
funded project, OTEC-L, is expected to 
start operation off Hawaii next year. It's a 
tanker outfitted as an OTEC plant to test 
components of an OTEC system for reli- 
ability, suitability, and durability. 


Tvindkraft is running 


The giant, amateur-built windmill at Tvind 
College in Ulfborg, Denmark, [PS, Jan.] has 
been running daily and producing elec- 
tricity since January. А communication 


from the group of volunteers who built it 
says that it has been producing power at 
even lower wind speeds than they had an- 
ticipated. "Between test runs, we are cur- 
ing various 'childhood diseases' that have 
shown up on the mill. During the testing 
period, the speed has been limited to 32 
rpm. Later it will run 40 rpm and produce 
2000 kilowatts.” The schools use 200—300 
kilowatts in the wintertime; surplus pow- 
er is sold to the local electric company. 


Ovshinsky's strange devices 


There's good news and bad news about 
the controversial technology of amor- 
phous semiconductors. The Japanese 
electronics giant, Sharp Corp., has signed 
a nonexclusive license to make and mar- 
ket digital memory devices using the 
Ovonic materials developed by Stanford 
R. Ovshinsky [PS, Apr. '78]. If the expected 
approval of Japan's Ministry of Interna- 
tional Trade & Industry comes through, 
Sharp plans to begin producing Ovonic 
memories next spring, according to a re- 
port in Business Week. It will use them in 
its own calculators as well as sell them to 
other manufacturers worldwide. 

Ovshinsky has had a long struggle to 
get his ideas accepted by the scientific 
community. Conventional theory held 
that only crystalline substances created 
under strict quality control could function 
as useful semiconductors. When Ovshins- 
ky came along and said that inexpensive 
glasslike substances—amorphous materi- 
als—could be made to do many things 
that crystals now do, his theories were 
dismissed as unscientific by most experts 
in the electronics industry. А unique fea- 
ture of the Ovonic memory is that each bit 
of data can be individually erased and re- 
programmed and it will retain its contents 
even with the power shut off. 

In a different application of his strange 
devices, Ovshinsky's company, Energy 
Conversion Devices, Inc., has received a 
disappointment. He has devised a micro- 
film system that does not use a photosen- 
sitive silver emulsion and can be erased, 
corrected, or updated frame by frame. He 
had a distributor agreement with 3M Co. 
to sell these MicroOvonic File machines. 
Recently, 3M terminated the agreement 
on the grounds that the first six machines 
delivered to 3M did not meet specifica- 
tions. Ovshinsky says he is confident of 
the market potential of the system and in- 


tends immediately to make arrangements 
with another distributor. 


Who owns the moon? 


Concern about the new rules of the game 
of exploring new worlds has been very 
real ever since space travel became prac- 
tical. Would they be as in the era following 
Columbus' discoveries, with the first to 
plant a flag gaining possession? After sev- 
en years of discussions, the United Na- 
tions' 47-member-nation Committee on 
Outer Space has finally drafted and ap- 
proved an international agreement. It des- 
ignates the moon and its resources as the 
"common heritage of mankind." The ac- 
cord also calls for the establishment of a 
regulatory body to create and oversee an 
equitable system to share resources. 


Superconducting cable 


А key problem in developing a tokamak 
fusion reactor [PS, Dec. '78] is how to 
produce intense, rapidly changing mag- 
netic fields to confine and heat plasmas. 
Argonne National Laboratories has re- 
ceived an LR-100 award for a new super- 
conducting cable that offers a possible so- 
lution. A coil using the cable has demon- 
strated the ability to remain supercon- 
ducting while carrying the large bursts of 
electric current and producing magnetic- 
field changes as rapid as those needed in 
fusion reactors. Previous designs have 
problems maintaining superconductivity 
in intense magnetic fields. The new cable 
is made of strands of niobium-titanium al- 
loy surrounded by strands of copper. 

The unique part of the design is the way 
it balances the need for electrical contact 
between the alloy and the copper with the 
need to limit that same electrical contact. 
The contact is needed so the copper can 
take over the current when small areas of 
the alloy heat slightly and temporarily 
lose their superconductivity. The copper 
stabilizes the system by conducting the 
current until the alloy cools enough to re- 
gain superconductivity. To prevent eddy 
currents that cause heating, contact was 
limited by coating the strands with a thin, 
imperfect layer of epoxy. 
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Double -shell 
solar house 


— high performance 


These "naturally driven," 
passive-solar designs 
mystify the experts 


By RON DANS 


From the outside, I saw nothing un- 
usual about the striking contempo- 
rary house. Once I was inside, the only 
clue to the home's true nature was the 
sense of complete quiet, unbroken by 
sounds of rumbling ductwork, circu- 


in a controversial package 


lating pumps, blowers, automatic 
vents, or other mechanical devices. 

I had no inkling that my casual visit 
to a home in Lake Tahoe, Calif., would 
start me on the trail of a controversial 
story about passive-solar technology. 
Along the way I spoke with owners 
of similarly designed passive-solar 
homes, well-known solar architects 
and designers, builders, bank officers, 
and "solar tinkerers." 

During my initial visit, I formed a 
clear idea about how these houses op- 
erated. My subsequent investigation 
challenged this idea so many times 
that I now wonder if anyone really un- 
derstands how they work. 

The house I visited in Lake Tahoe 15 
owned by Tom Smith, who enthusias- 


tically speaks about a coming revolu- 
tion in housing styles. Smith's home, 
which was designed in collaboration 
with San Francisco-based architect 
Lee Porter Butler, combines the well- 
known and accepted idea of an at- 
tached, south-facing greenhouse for 
solar collection [Passive Solar," PS, 
April 78] with the little-known idea of 
double-shell construction and a con- 
tinuous air plenum surrounding the 
house. It is this double shell and so- 
called air loop that have raised the 
most controversy. 

Of course, unusual design features 
alone seldom stir great controversy; 
the performance claims for the house 
are also in dispute. Smith used two- 
thirds of a cord of wood last winter in 
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Several versions of double-shell sola 
homes have been built in different parts 
of the country. Saltbox-style home (top 
left photo, this page) fits well in New- 
port, R.I. Contemporary shown below it 
is sited in woods near Raleigh, N.C. An- 
other contemporary is Tom Smith's, lo- 
cated high in snow country in Tahoe, 
Calif. (facing page). Greenhouse of an 
Ekose'a home in Cincinnati, Ohio, 
boasts a hot tub (top right). Two-story 
greenhouse in Atlanta home has dra- 
matic overhanging deck (facing page). 
This house also features cooling tubes; 
screened opening of one is above. 


his wood-burning stove, and says that 
"while it's not an inconsequential 
amount of heat for an 1800-sq.-ft. 
home, you must consider that many of 
my neighbors with well-insulated 
homes of the same size used six to 
eight cords of wood. I think this is do- 
ing very well for a home with a great 
deal of traffic during the winter and 
one where no special attempts were 
made to save wood." 

A neighboring house of almost iden- 
tical design was used as a ski lodge 
last winter and reported nearly the 
same fuel usage as Smith's house. 
Smith claims his double-shell design 
achieves an 80 percent reduction in 
fuel costs over conventional homes. 

Continued 


Double-shell components 
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North/south cross section (R-values for insulation and glazing 
vary with climate): fresh-air intake (A); earth (B); foundation in- 
sulation (C); cool-air-intake damper (D); glazed openings (E, H, 
О, S, U); insulated frame (F, G, J, L, R, T, У); fire damper (1); 


envelope space (К); hot-air exhaust damper (М); ventilated attic 


Winter: heat gain 
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HEAT ABSORBED BY EARTH IN CRAWL SPACE 


Double-shell theory: During the day, the sun heats air in south 
envelope (greenhouse), making it lighter. As heat is lost by con- 
duction in north envelope, air cools, becoming heavier. Gravity 
pulls heavier air into crawl space, where heat is stored in foun- 
dation and earth. The constant circulation of air distributes the 


space (N); solar collector (O); sun control (P); deck (W). 


Architect Butler has designed and 
supervised construction of six other 
existing double-shell houses, and has 
18 others in various stages of con- 
struction. He claims even more dra- 
matic results, saying that his homes 
do not need any backup heat. His firm, 
Ekose'a (Greek, meaning "from the 
essence, willingly, or voluntarily"), 
guarantees that it will install at no 
charge a backup heating system in 
any home that fails to provide all the 
heating needs of the occupants. 

The cooling properties of the design 
are also cited by both Smith and But- 
ler: Smith claims an 80 percent reduc- 
tion in cooling, while Butler claims a 
100 percent solution. 

These claims have disturbed many 
people in the solar community, partic- 
ularly since there have been no objec- 
tive tests run on any of the houses. А 
typical comment came from Sym Van 
der Ryn, former California state ar- 
chitect: "I can't really comment on the 
performance of Smith's house because 
so little empirical data are available, 
and I can say less about the theory of 
operation for the same reason. More 
information is necessary; I can't un- 
derstand why it isn't available." Most 
professionals I interviewed had a sim- 
ilar wait-and-see attitude. 


Double construction 


In the Smith house, the double shell 
is formed by a false north wall, a ceil- 
ing air plenum running the full width 
of the house, the greenhouse space, 
and a fully enclosed crawl space (see 
drawings). The ceiling plenum is 
formed by leaving a 12-inch air space 


between the ceiling drywall and the 
roofing board. Urethane insulation is 
placed on top of the sheathing. The air 
passage is continued on the north side 
by a false 2x4-framed wall built 12 
inches inside the exterior wall. The 
flooring on both the first and second 
floors is laid only up to the false wall, 
allowing air to flow into the crawl 
space. From there, the air moves back 
up through the slatted greenhouse 
floor. 

This constant circulation of air is 
intended to eliminate stagnation of 
hot air under the roof and the result- 
ing high heat-loss rate. The founda- 
tion is insulated down to the footings 
and is backfilled with a combination 
of lava rocks and earth. This provides 
a heat-storage mass to absorb excess 
heat collected during the day. In other 
loop designs, the air passages may in- 
clude a full basement or even a true 
attic space, allowing for variety in ar- 
chitectural design (see color photos). 

Butlers original drawings of a 
double-shell home show a complete 
circulation of air around the loop, 
driven by the temperature differen- 
tial between the north wall and the 
greenhouse. [n making a complete cir- 
cuit during sunny periods, the air 
would move heat into the basement or 
crawl space. At night, or during cold, 
cloudy days, the greenhouse would 
cool more quickly than the north wall, 
causing the circulation to reverse. It's 
this reverse circulation that's sup- 
posed to carry heat from storage into 
the house. 

This theory has been disputed by 
many solar architects, including Mike 
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heat gain uniformly throughout the structure. 


Riordan, co-author of The Solar Home 
Book, and Sym Van der Ryn. They 
both commented that the circulation 
pattern as described can’t work with- 
out some type of fan to drive it. There 
just isn't enough energy available to 
make air flow all the way around the 
house, they say. Also, air-flow rates 
would be very low, and just moving air 
slowly over the surface of a rock and 
earth bed would not transfer apprecia- 
ble amounts of heat into storage. 


Revised theory 


More recently, Butler has revised 
his theory and now speaks of "multi- 
ple air flows in very thin layers that 
may encompass only portions of the 
air space." He goes on to say that "the 
insulating properties of a large num- 
ber of very thin films moving quickly 
over one another have never been 
measured. My calculations show that 
there is considerably more insulating 
value in this situation than we would 
expect from a 12-inch space." 

Some support for this theory comes 
from solar designer Philip Henshaw, 
one of the few who has extensively 
studied air flow in passive-solar build- 
ings. His experiments, using smoke 
trails and hot-wire anemometers, 
have led him to the conclusion that 
"there is not much heat transfer in 
this situation from the moving air into 
storage. Most of the heat stored under 
the house comes from radiation from 
the floor. During periods of cold 
weather, a thin film of very cold air is 
formed on the inside of the exterior 
wall. It is this thin film that falls rap- 
idly into the crawl space, warmed by 


Winter: heat loss 
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At night, air loop flows in reverse because greatest heat loss is Overhangs block high summer sun from entering interior living 
through glazing in south envelope space, claims architect Lee 
Porter Butler. Gravity now pulls air down in the greenhouse into 
the crawl space, where heat from the storage mass replaces heat 
lost. Constant air circulation during cool-down period distributes 
heat loss uniformly throughout double-shell structure. 


the earth, and rises back into the en- 
velope. It probably accounts for most 
of the heat transferred out of storage. 
This type of natural heat transfer is 
very hard to understand unless you 
have done some very careful observa- 
tions." 

Says Smith, who has spent two 
winters observing how his home 
works: "I'm still not sure what the ex- 
act pattern of air flow is, but there 
certainly is significant flow both dur- 
ing sunlight hours and cold nights." 

I got the clearest explanation of the 
value of the double shell and air loop 
from Bruce Maeda, a solar consultant 
at Davis (California) Alternative 
Technology Associates. In 1977, Mae- 
da helped Tom Smith with his original 
calculations, and since then has 
worked with both Smith and Butler, 
refining a computer model capable of 
predicting the performance of a loop 
house. He is confident enough of his 
latest model that he has used it to pre- 
dict the performance of a double-shell 
house he designed for Homer, Alaska. 
It will be finished late this year and 
should be a good test of the model. 

Maeda characterizes the loop de- 
sign as "an extremely cost-effective 
way of achieving high R-values and a 
unique way of distributing the insu- 
lating value around the house." He 
says that "windows are typically the 
worst heat leaks, and the double shell 
allows sizable window area without 
excessive heat loss.” Conventional 
double-pane windows have only М to 
W inch of insulating air, while the 
double shell puts at least 12 inches of 
relatively warm air in contact with 


ЕТЕ 


EARTH SUPPLIES HEAT TO AIR IN CONVECTIVE LOOP 


Summer: ventilation and cooling 
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the inner windows. Maeda contends 
that the effective R-value of the north 
windows in the Smith house is R-6, 
versus К-1.5 for a conventional dou- 
ble-glazed window. 

Additionally, Maeda says that "the 
higher temperatures of the interior 
glass surface improve the comfort lev- 
el by decreasing the rate at which oc- 
cupants lose heat by radiation to cold 
surfaces. Rate of radiant heat loss is 
recognized as an important, yet often 
overlooked, factor in rating a home's 
comfort, and in this respect many pas- 
sive-solar home designs have suffered 
from large areas of glass exposed to 
low outside temperatures." 

Maeda's original calculations used 
to size Smith's house did not include 
the effects of the thermal storage, and 
this, says Maeda, may be "why my 
original calculations did not predict 
that the house would work as well as 
it does." His newest model includes 
the contribution of the storage sys- 
tem, although he admits that "the ex- 
act mechanisms for heat storage and 
release in this situation are far from 
being well understood. My model as- 
sumes a rate of 5000 to 10,000 Btu per 
hour released when the air in the en- 
velope is 50 degrees F and the storage 
is 68 degrees F, but this has not been 
verified experimentally." 


Reasons for confusion 


Ralph Jones, an architect and solar 
engineer at Brookhaven National 
Laboratory who plans to instrument 
one of the Ekose’a houses beginning 
this winter, has monitored other 
homes for the Department of Energy 


areas; east and west glazing is minimal. Air in greenhouse and 
attic heats up, but in this mode heated air is vented outside. Hot 
air is replaced by a constant flow of cooler air entering at lowest 
point of house, the crawl space. In some climates, underground 
pipes or preconditioning tubes supply the makeup air. 
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and expects to examine just such theo- 
ries. "Every house I've monitored," 
says Jones, "has turned out to operate 
for very different reasons from the 
ones the owner ever believed. People 
generally have very little idea of the 
actual mechanisms involved in a pas- 
sive-solar house, and these mecha- 
nisms can only be understood by mak- 
ing a large number of rather detailed 
measurements." 

The lack of a clearly understood 
massive-storage element and heat- 
transfer mechanism has caused many 
passive-solar advocates, such as J. 
Douglas Balcomb of Los Alamos Sci- 
entific Laboratory, to predict that the 
house would experience uncomfort- 
ably wide temperature swings. None 
of the owners I interviewed has re- 
ported this problem, highlighting the 
difficulty of predicting exact thermal 
performance of naturally driven sys- 
tems. With more than 30 double-shell 
houses ready to be occupied by this 
winter, however, this aspect of the 
controversy should be resolved in 
practice, if not in theory. 

The idea of circulating heated air 
within a few inches of the exterior has 
also drawn criticism. Wayne Shick, 
retired professor of architecture at the 
Small Homes Council of the Universi- 
ty of Illinois, commented, "The last 
place you want to circulate hot air is 
where you would expect the greatest 
heat loss. That seems like a perfect 
waste of energy." He also questioned 
the rationale that heat would flow ea- 
sily through the single layer of dry- 
wall into the interior of the house. 

[Continued on page 116] 
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scientists around the world are still 
working to prove that Einstein's famous 
theories of relativity, published more 
than a half century ago, are valid 


By C. P. GILMORE 


At Jet Propulsion Laboratory in Pasadena, Calif., two sci- 
entists send signals to Mariner 6, 250 million miles away 
on the other side of the sun, and record its transponder’s 
response 43 minutes later. They are measuring its position 
a quarter of a billion miles away with an accuracy of 100 
feet. 

An atomic clock lifts off from Wallops Island, Va., in the 
nose of a Scout D rocket, reaches an altitude of 10,000 kilo- 
meters, and plunges back to Earth. Throughout the flight, 
scientists on the ground compare the ticking of the ultra- 
precise timepiece with an identical one on Earth. If the 
clock gains time at the rate of one second in 73 years, 
the experiment will confirm an important principle. 

At McDonald Observatory in Fort Davis, Tex., scientists 
measure the distance to the moon more than 1000 times 
over a six-year period. They must determine its orbital 
pattern to within a few inches to determine if it is reacting 
to gravitational law as laid down by Einstein, or if its 
motion is governed by some other theory. 

These are three of the many painstaking, costly, incred- 
ibly ingenious experiments that have been performed over 
the past few decades in an attempt to see if Einstein's fa- 
mous theories of relativity are correct. For, though they 
have formed the basis for much of the thought and explo- 
ration in physics for more than a half century, the aston- 
ishing fact is that there is still doubt about their validity. 
Even Einstein himself had doubts. Six years before his 
death, he wrote in a letter to a friend, "You imagine that I 
look back on my life's work with calm satisfaction. But 
from nearby it looks quite different. There is not a single 
concept of which I am convinced that it will stand firm, and 
I feel uncertain whether I am in general on the right 
track." 

Einstein not correct? It's a staggering concept and one 
that has not been much heard during this centennial year 
of his birth. The accuracy of the famous equation Е= тс? 
was dramatically demonstrated in the explosion of the first 
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After 63 years, 
why are they still 


atomic bomb. Astronomers base all their theories concern- 
ing the beginning of the universe—the so-called big bang— 
and predictions about its end on relativity. "Almost all 
astrophysicists use general relativity as a tool when they 
analyze problems posed by pulsars, quasars, supernovas, 
and other exotic objects in the universe," says Dr. Irwin I. 
Shapiro of MIT, one of the world's leading relativity 
testers. High-energy physicists design their atom smash- 
ers and interpret the results based on relativistic equa- 
tions. 

Yet the fact is that it has never been satisfactorily estab- 
lished that Einstein's relativity theory, along with the 
complex mathematical expressions of the theory, really 
describe the universe as it actually exists. Scientists would 
feel far more comfortable if they knew that this bedrock 
foundation on which all of their calculations are based 
were really true. But the evidence has been slow in coming. 
In 1905, Einstein published his specia! theory of relativity. 
It dealt with mass, energy, and the speed of light. In 1916 
came the general theory of relativity. It said that Newton's 
universal law of gravity was limited and that quite differ- 
ent principles were at work. 

Together, the two theories proposed that the world is not 
at all as it appears to human senses, but has instead a set of 
astonishing properties that seem to violate common sense. 
Matter and energy, Einstein said, can be changed back and 
forth, one into the other. Time is not constant, but flows at 
different rates in different places. 

Mass is not constant either, he said, but will appear to 
change as the relative speed of the mass and the observer 
measuring it change. The faster something goes, the more 
massive it appears. Light doesn't move in straight lines, 
but is bent and slowed by gravitational fields. And gravity 
is not simply a force acting at a distance between two bod- 
ies, as Newton said. Einstein viewed gravity as a warping 
of the fabric of space. 


Relativistic effects 


These revolutionary conclusions were hard for physicists 
of the day to accept. But were they true? To check any 
theory, a scientist devises tests. If the theory is correct, he 
says, then certain experiments should produce predictable 
results. Einstein himself suggested a series of such tests. 
And other scientists have developed more. 

In the 63 years since general relativity, hundreds of sci- 
entists have spent enormous amounts of time checking the 
results of these tests. They fall into several categories. 
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INNER checks prior to mounting on the 
DUM nose of a Scout rocket for launch 
: from Wallops Island, Va., that will 

MAGNETIC M test Einstein's theory of relativity. If 
SHIELDS [f space is warped by Earth's gravity, 


as Einstein stated, clock should run 
faster as it climbs out of Earth's 
gravitational field. Diagram shows 
main elements of highly accurate 
225-lb. hydrogen maser. The clock, 
developed by the Smithsonian As- 
trophysical Observatory, is stable 
to a few parts in one quadrillion, 
which provides a measurement ac- 
== curacy within a small fraction 
к=== у of one percent of the expected rela- 
— — —  .[ tivistic time shift. Building and 
designing a clock that could with- 
e лр" | stand the rigors of launch and 
| spaceflight, yet maintain such fan- 
\ tastic accuracy, presented a severe 
PUMPS AND challenge. Heart of clock is a beam 
POWER SUPPLIES mo] 4 | of hydrogen atoms. Its accuracy is 
— based on extreme precision of vi- 

bration of atomis. 
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ments, time must be measured accurately to billionths of a 


Relativity predicts that size and mass change with speed, 
second, with corrections for disturbances that shift mea- 


and by how much. It predicts that the flow of time is differ- 


ent at different speeds, and again by how much. It predicts 
that light bends in a gravitational field, that the speed of 
light is slowed by gravity, that time is slowed by a gravi- 
tational field, that gravity and acceleration are the same 
thing, and that accelerating bodies produce gravity waves. 
And it gives numerical values in all of these instances that 
can be checked against experimental results. 

Performing these tests is an enormously difficult job. 
The effects are so small in the affairs of everyday life that 
they cannot be measured there. It is only on a truly univer- 
sal scale that they become important. Near large gravita- 
tional masses—such as the sun—slight effects can be mea- 
sured. Other relativistic effects appear clearly as objects 
approach the speed of light. Some tests of relativity require 
that angles smaller than one described by the diameter of a 
dime viewed from a mile away be accurately measured 
despite serious problems such as atmospheric turbulence 
that can displace the image of the object by an amount far 
larger than the angle to be measured. In other experi- 
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surements drastically. Often measurements must be re- 
peated many times over years or decades before experi- 

menters begin to feel that the errors average out. 
"Testing relativity is a tough way to make a living," says 
Dr. Shapiro. "First, the tests usually involve fantastic 
amounts of data. In one test I was involved in, we gathered 
no fewer than 4 x 10!! bits of data [that's four followed by 
11 zeros]. And then we had to boil all these down to some- 
thing like one digit. Second, most solar-system tests in- 
volve a myriad of parameters. One takes observations from 
an orbiting, rotating, precessing, bobbing platform—the 
Earth. And the target is an orbiting, rotating, et cetera, 
et cetera platform, also. They're both influenced by all 
manner of important perturbations. It’s not unusual in 
radar tests of general relativity to have to consider almost 
300 parameters simultaneously to see the effect one is 
looking for in one or two of those parameters." Yet so im- 
portant is the goal that over the years physicists have de- 
vised a series of ever more ingenious ways to see if Ein- 
Continued 


"There seems to be an undercurrent of emotional attachment to Einstein's 


stein's vision of reality is really the way nature works. 

For two hundred years, the reigning giant of physics was 
the famous Englishman Sir Isaac Newton. Newton had 
devised his universal law of gravitation, which said that 
all objects in the universe attract each other in proportion 
to their mass and inversely as the square of the distance 
between them. This simple principle gave a rational expla- 
nation for the complex orbits of the planets around the 
sun. 

There were several mysteries to explain. For example, 
every planet orbits the sun in an elliptical orbit, with one 
end of the ellipse closer to the sun than the other. The close 
point is called the perihelion, and the perihelion rotates, 
too, like a hula hoop twirling around someone's middle. 
Newton's law accounted not only for the movement of the 
planets themselves, but for the rotations of the perihelions, 
as well. 

Except for Mercury. Mercury circles the sun once every 
88 days. The rotation of its perihelion is very slow—once 
every 245,000 years. So it moves only about 529 seconds of 
arc per century, and takes almost 700 years to rotate one 
degree around the sun. 


The first test: Mercury's orbit 


By 1860, astronomers had made a puzzling discovery. 
The perihelion of Mercury was moving too fast —43 seconds 
of arc per century faster than Newton's equations had said 
it should. Obviously, something was wrong with Newton's 
theory. And that flaw provided the first triumph for rela- 
tivity. When Einstein calculated the predicted movement 
of the perihelion with the field equations of his general 
theory, it turned out to be 43.03 seconds of arc per century 


greater than the same movement calculated with Newto- 
nian physics. It was an exact fit, and was the first evidence 
that Einstein was on the right track. 

The special theory of relativity—the one that unified 
mass, energy, and the speed of light—never really had any 
serious rivals. If there were doubts, the first atomic explo- 
sion dramatically confirmed the principle of the equiva- 
lence of matter and energy and the fact that one could be 
turned into the other according to the famous formula 
Е=тс?. The strange prediction that objects accelerated to 
nearly the speed of light would increase in mass was also 
demonstrated in particle accelerators—atom smashers. 
Such machines are designed to allow for this effect. 

Time passes more slowly at high velocity, too, as shown 
routinely in high-energy experiments. Many of the parti- 
cles produced in accelerators are unstable—they decay 
very rapidly. But at velocities near the speed of light, parti- 
cles appear to live longer than at rest. For example, a 
commonly used elementary particle in high-energy exper- 
iments is the pi meson. Át rest, its lifetime is about 25 
billionths of a second. In an accelerator, traveling at 81,000 
miles per second, it will go about 12 feet before decaying. If 
the speed is doubled, you might expect it to go 24 feet. 
Actually, it will go 44; speed has doubled its lifetime. In- 
crease speed another 10 percent (to 96 percent the speed of 
light) and it will go 84 feet —doubling its lifetime again, as 
predicted by special relativity. 

Is the effect limited to the world of subatomic physics? Or 
would it work the same way for you and me? Suppose one 
twin were to stay on Earth while another took a trip in a 
spaceship at nearly the speed of light. When the traveler 
returned, according to Einstein, he would be younger than 


Relativity: elegant analogies that shook the universe 


Einstein was fond of making "thought 
experiments." He imagined two peo- 
ple in spaceships, going at different 
speeds in the same direction. Each was 
measuring the speed of light passing 
him from a lamp at the forward end of 
the spaceship, and other light rays 
coming from a stationary star ahead of 
the ship. In a famous experiment in 
1887, two physicists (Michelson and 
Morley) had demonstrated that the 
speed of light does not change as the 
speed of an observer changes. So Ein- 
stein concluded that each spaceship 
passenger would measure the same 
speed for ail light, regardless of its 
source, the speed of its source, or his 
own speed. 

Einstein then went on to additional 
startling conclusions. He showed that, 
to the occupant of one spaceship, 
events appearing to happen simulta- 
neously would not seem so to the oc- 
cupant of the other ship, that objects of 
identical size in each ship would ap- 
pear as different to the occupants, and, 
most striking of all, that time would 
appear to pass at different rates in the 
two ships. In fact, said Einstein, the 
whole confusing picture will fit togeth- 
er perfectly if we just give up our cher- 
ished notion that time always flows at 
the same rate for all observers in all 
places. It is, on the contrary, said Ein- 
stein, relative. Thus the theory of re/a- 


tivity, in which mass, size, and the pas- 
sage of time are all affected and 
change with speed. This relationship 
between space, mass, and the speed 
of light was published as the special 
theory of relativity in 1905. 

In the general theory of relativity 
published in 1916, Einstein launched 
the principle of equivalence. This 
states that, locally, acceleration and 
gravitation are indistinguishable and 
therefore identical. 

Another thought experiment. Imag- 
ine, said Einstein, you are in an eleva- 
tor in space far from the gravitational 
field of any planet or star, and the ele- 
vator is accelerating uniformly. If you 
throw a ball outward parallel to the 
floor, the elevator will continue to ac- 
celerate past it, so it will describe an 
arc and hit the floor. If you had been in 
a gravitational! field—standing on the 
surface of the Earth, for example—ex- 
actly the same thing would have hap- 
pened, and the ball would have de- 
scribed the same arc. There is no sci- 
entific experiment or test that can tell 
the difference between the two forces 
locally. 

"What is this force called gravity?" 
Einstein asked himself. And he devised 


an ingenious answer. It is a warp in the: 


fabric of space-time caused by mass. 
Visualize space as a two-dimensional 
rubber sheet stretched tightly over a 


frame. Now place a steel ball in the 
center. The sheet will form a depres- 
sion, deep in the center, gradually 
shallower toward the edge. Any other 
ball getting near the original one will 
tend to roll down into the depression 
made by the first ball, and vice versa. 
They will roll together unless the at- 
tractive force is balanced by some oth- 
er force tending to keep them apart. If 
one is orbiting around the depression 
made by the other, for example, it ca 
rotate indefinitely. 

The rubber sheet analogy, of course, 
is a two-dimensional phenomenon, 
and space has additional dimensions. 
But with a series of complex equa- 
tions, Einstein showed that the same 
principles apply to real space. And 
with this mathematical sleight of hand 
he converted gravity from a mysteri- 
ous force to a geometric property of 
space, and at the same time related it 
to inertia. With the equations he devel- 
oped to describe the relationship, it 
was possible to calculate how space, 
mass, time, and light would behave 
under a variety of conditions. So Ein- 
stein went on to predict that the pas- 
sage of light would be bent and time 
would be slowed in a gravitational 
field, and by how much. Over the 
years, one after another of these star- 
tling predictions has turned out to be 
true. 


theory, a hope that the old master will turn out to be right in the end" 


his twin. Time would have passed at a different rate for 
him. Could this apparent violation of common sense actu- 
ally be true? About 10 years ago, Dr. Joseph Hafele at 
Washington University was preparing lecture notes for his 
physics class when he had an idea. Atomic clocks were 
accurate enough and jet planes fast enough these days, it 
occurred to him, to make it possible to test the theory. 

Hafele and Richard Keating of the Naval Observatory 
transported a package of four cesium clocks around the 
world from east to west and from west to east on commer- 
cial airline flights. Using relativity, they predicted that 
the clocks going eastward (contrary to the Earth's spin) 
would lose 40 nanoseconds (billionths of a second) and 
those going west would gain 275 nanoseconds. When they 
got back and compared the clocks with those that had 
stayed at the observatory, they found that the eastward 
clocks had lost 50 nanoseconds and the westward ones had 
gained 160. Since clocks can drift somewhat, particularly 
when being transported, and since the effects of the many 
stops were hard to calculate, this agreement was pretty 
impressive. 

One of the bedrocks on which Einstein built his special 
theory was an experiment done in 1887 by A. А. Michelson 
and E. W. Morley. They had learned to measure the speed 
of light with great accuracy, and had shown that it seemed 
to be going at the same speed whether they measured it 
moving in the direction the Earth was moving through 
space or in the other direction. The speed of light, in other 
words, was independent of the speed of its source or the 
speed of the observer. 

Instruments have improved since 1887, and just last 
year Dr. John L. Hall of the Joint Institute for Laboratory 
Astrophysics in Boulder, Colo., and a French physicist 
named Alain Brillet decided to check the Michelson-Mor- 
ley test far more precisely. They mounted a high-precision 
laser on a block of granite, which in turn was mounted on a 
turntable rotating six times a minute. The laser's frequen- 
cy was stabilized by passing its beam through a glass- 
ceramic tube 30 centimeters long used as a spacer between 
two partly reflecting mirrors. When the turntable was ro- 
tated, the laser tube pointed in every direction within the 
plane of rotation. If the speed of light varied with direction, 
the time for light to travel the length of the tube would 
change, and this would be detected as a frequency change 
that could be measured by comparing the wavelength of 
the rotating laser with another nonrotating laser whose 
frequency was stabilized by shining it through methane 
gas. 

The result was the same as all other tests of the unifor- 
mity of space. There was no change. As one publication put 
it, "Space behaves as Einstein expected." 


General relativity—the unanswered questions 

These and many other experiments have established 
special relativity as a law of physics, no longer in the cate- 
gory of a theory. But the general theory—which conceives 
of gravity in an entirely different way —is not so well estab- 
lished. 

There have been many attempts to find alternatives to 
Einstein. But by far the most important was devised al- 
most 20 years ago by Dr. Robert H. Dicke of Princeton and 
Dr. Carl H. Brans of Loyola University of New Orleans. It 
is called the scalar-tensor theory. Dicke and Brans incor- 
porated many of the basic principles of general relativity, 
but used a somewhat different set of field equations. 

These proposed changes in the equations made subtle 
but important differences in the predictions of relativity, 
said Brans and Dicke, and thus could be tested. Actually, 
the practical differences between the predictions of relativ- 
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Space is analogous to a flat rubber sheet, said Einstein, and 
matter—such as the sun—stretches it, as shown above. Light rays 
passing near the sun travel through edge of depression, and thus 
are bent and slowed down by gravitation. Test to prove slowing 
was performed on Mariners 6 and 7. Round trip from Earth to 
spacecraft and back took 200 microseconds longer when radio 
waves passed near the sun, demonstrating accuracy of Ein- 
stein's predictions. Thus, gravity can be thought of as a geomet- 
ric property of space. 


ity and Brans-Dicke are small, usually no more than a few 
percent. Scalar-tensor, in fact, can be thought of as a form 
of relativity. But the question is of enormous philosophical 
importance. The Brans-Dicke universe is similar to the 
Einstein one, but works on a somewhat different principle. 
Thus scientists are eager to know which picture comes the 
closest to describing reality. 

À number of tests have been run to try to decide between 
the two. For example, Einstein had predicted that light 
passing near the sun would bend 1.745 seconds of arc. That 
is the angle you see when you look at a dime from a mile 
away. Dicke and Brans's equations showed somewhat less 
bending of light. One of Einstein's early triumphs had 
come in 1919, when two teams of British astronomers had 
found that the positions of stars near the sun at the time of 
total eclipse (the only time they could be seen) appeared 
shifted. The sun's gravitational field was bending light as 
Einstein predicted. But the measurements were not accu- 
rate enough to distinguish between the subtly different 
prediction of relativity and scalar-tensor. 

Dicke and Brans did have one major problem. Their the- 
ory predicted that the rotation of the perihelion of Mercury 
should be about three arc seconds per century less than 
Einstein had predicted. But Einstein's prediction had been 
an exact match; scalar-tensor was not. 

Dicke came up with a brilliant solution to save his theo- 
ry. What if the sun were slightly oblate—flattened at the 
poles? That could advance the perihelion slightly, which 
would make Einstein wrong by three seconds of arc and 
scalar-tensor right. 

Every sunny day, from early June to late September in 
the summer of 1966, Dicke went to a little shack on the 
Princeton campus and slid back the roof. Then he aimed a 

Continued 
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contraption composed of a spinning disc, photocells, and 
electronic circuitry at the sun and set its tracker to follow 
the sun across the heavens. Two slits in the disc let light 
from the sun's periphery fall on the photocells. 

The roundness of the sun is difficult to measure directly, 
since solar prominences, sunspots, and atmospheric refrac- 
tion cause uncertainties. Dicke figured that if he measured 
long enough, such perturbations would be averaged out 
and he'd eventually get an accurate picture. On Jan. 
27, 1967, he reported to a conference on astrophysics that 
his device had shown precisely the amount of solar oblate- 
ness needed to support his theory. General relativity, 
Dicke implied, was wrong. 

Other scientists were not so sure. Dr. Irwin I. Shapiro of 
MIT, for example, studied 400,000 past measurements of 
the sun and reached different conclusions. His findings did 
"not exclude Dicke," he said, "but they do not give him 
much comfort." 

Finally, in 1974, a group at the University of Arizona's 
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Santa Catalina Laboratory for Experimental Relativity 
measured solar oblateness using an entirely different 
and—they claimed—more accurate technique. They could 
not find enough oblateness to support Dicke's theory. But it 
was not a final answer; most scientists agreed that the 
evidence, though leaning toward relativity, was not con- 
clusive. 

Dicke's theory also predicted less light bending in a 
gravitational field than Einstein's. Could that be a way to 
decide? Drs. Charles Counselman and Irwin Shapiro have 
done a number of experiments to find out. Two quasars, 
3C279 and 3C273, are fairly close together in the sky. Each 
October 8, one of them passes behind the sun; the other 
does not. Dr. Shapiro and his colleagues have coupled four 
radio telescopes, two at the Haystack observatory in Mas- 
sachusetts and two at the National Radio Astronomy Ob- 
servatory in Green Bank, W. Va., together to make what 
astronomers call very-long-baseline interferometers. With 
these, they can measure the angular position of the two 
quasars with great accuracy. Thus, as the light from one is 
bent by the sun, they can measure the deflection. 

Such experiments are tedious to conduct. To make sure 


that the numbers are accurate, data must be taken for a 


week to 10 days before October 8, then for the same time 
after. Miles of computer tape are recorded, then analyzed, 


corrected for atmospheric and other perturbations, and fi- 


nally, a single number is deduced: the amount the light 
rays were bent by solar gravitation. 

"We have about 8000 rolls of computer tape," Dr. Sha- 
piro told one scientific gathering, "which, if unrolled, 
would reach back and forth from West Virginia to Massa- 
chusetts several times. Апа sometimes I think that would 
be easier to do than to interpret them." 

But interpret them they did, and the most accurate ex- 


periments to date tend to uphold Einstein. The bending 


The world's most accurate sphere—accurate to 0.4 millionths of 


an inch—was built by Stanford University team to test relativity. 
Four fused-quartz gyros, each the size of a Ping-Pong ball, will be 


coated with niobium, which is superconductive near absolute 


zero. In this condition, they can be suspended electrically by a 


0.5-volt field in weightlessness of space, which means that the 


drift rate can be held to less than 0.001 arc seconds a year. Rela- 


tivistic effects predicted by Einstein (lower left) should move axis 


seven arc seconds per year for gyro with axis parallel to Earth's, 
less for gyro with axis perpendicular to Earth's. Either movement 


should be easy to detect. Initial plans called for two gyros orient- 
ed in each direction; now investigators plan to align them all with 


Earth's axis. Telescope sights guide star, keeps axis constant. 
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was measured at 99 percent of the value predicted by gen- 
eral relativity, and calculations show the figure is accu- 
rate to plus or minus three precent. If such figures are reli- 
able, they rule out the most common formulation of the 
Brans-Dicke theory. 

Two other researchers, Drs. Edward B. Fomalont and 
Richard A. Sramek of the National Radio Astronomy Ob- 
servatory, performed a similar experiment and came out 
with a measured deflection of 1.015 times that predicted by 
Einstein. The largest possible experimental error, they 
calculated, was too small to include Dicke, and thus ruled 
out scalor-tensor. 


How much does gravity slow the passage of light? 


If the bending of light couldn't be used to get a conclusive 
answer, how about some of the other tests proposed by 
Einstein? Relativity predicts that light should be slowed as 
well as bent in a gravitational field. The chance to test this 
came in 1970 when Mariners 6 and 7 that had photo- 
graphed Mars reached a point 250 million miles from 
Earth and on the opposite side of the sun. In an experiment 
suggested by Dr. Shapiro, John D. Anderson of the Jet 
Propulsion Laboratory and Duane O. Muhleman of the 
California Institute of Technology measured the time 
needed for a radio signal to travel to Mariner, then back to 
Earth. The approximate 45-minute travel time, they calcu- 
lated, could be determined to within less than a millionth 
of a second, which could also establish the distance of the 
spacecraft a quarter of a billion miles away to within about 
100 feet. 

General relativity predicted that the signal, on its two 
trips past the sun, should be delayed by about 200 mil- 
lionths of a second; scalar-tensor predicted a delay of about 
186 millionths. When the measurements were completed, 
the greatest measured lag was 204 millionths of a second. 
Dicke was in serious trouble, but not yet ready to give up. 
“I may be out of business in six months when more precise 
figures are available," he said. But he still maintained that 
the numbers were not reliable enough to settle the matter 
conclusively. 

Better numbers did come along during the Mars Viking 
experiment. Dr. Shapiro and his group measured the delay 
of signals coming from Viking as they grazed the sun and 
concluded that the delay was within one percent of that 
predicted by relativity, and that it was accurate to within a 
tenth of a percent. That's 30 times as accurate as the 
Mariner 6 and 7 numbers and doesn't leave much room for 
an alternate theory. 

Does gravity, in addition to bending and slowing light, 
also change its frequency? Relativity predicts that it does, 
producing what scientists call a gravitational red shift. 

In 1964, Dr. Robert Pound of Harvard University sent 
gamma rays from an extremely precise source up a 75-foot 
tower. "The difference in the gravitational field of the 
Earth between the top and bottom of the tower," said 
Pound, "should produce a small frequency shift in electro- 
magnetic radiation traveling the tower's length." Pound 
did indeed measure the expected shift. But the effect was 
extremely small; again, too small to decide between the two 
theories. 

Does gravity, working through the principle of gravita- 
tional red shift, also change the rate of the passage of time 
in proportion to the strength ofthe gravitational field? And 
could that constitute a test? On June 18, 1976, a special 
hydrogen maser clock was rocketed 10,000 kilometers 
above the Earth from Wallops Island, Va. Drs. Robert F. C. 
Vessot of the Harvard-Smithsonian Center for Astrophys- 
ics and Martin W. Levine, now with Frequency and Time 
Systems in Massachusetts, compared signals from the 
rocketing clock with those from an atomic clock on the 
ground. If the decreasing gravity acting on the clock as it 
got farther from the Earth's surface affected the rate of the 


To test special relativity's bedrock assumption—that light al- 
ways travels at the same speed, regardless of the speed of the 
source of the observer—Bureau of Standards researchers direct- 
ed a laser's light through a Fabry-Perot spacer controlled by a 
servo to precisely tune the laser frequency. The whole assembly 
was mounted on a turntable. The output signal was then beat 
against that from another laser stabilized by passing it through 
methane gas. During the experiment, the table was rotated so 
that at times the light traveled in the same direction that Earth 
does through space, and other times in the opposite direction. If 
the speed of light changed as a result of the motion of the source, 
then the rotating laser's frequency would change. The experi- 
ment was 4000 times more precise than the best previous one, 
but reached the same conclusion: The speed of light is constant 
and Einstein's theory is right. 


clock, the change could be detected by comparing it to the 
clock on the ground. 

The precision needed, as in all relativity experiments, 
was incredible. If space acted as Einstein predicted, at 
10,000 kilometers above the Earth where gravity was 
weaker, the clock would gain one second every 73 years. 

It did work as predicted. The clock speeded up as it rose, 
and slowed down as it re-entered the more powerful grav- 
itational field close to the Earth. Accuracy, said Vessot, 
was 0.014 percent, 70 times better than previous attempts 
to measure gravitational red shift. Again, Einstein seemed 
vindicated. 

More recently, Dr. Caroll Alley of the University of 
Maryland, in cooperation with the U.S. Naval Observato- 
ry, loaded three atomic clocks into a plane at the Patuxent 


Naval Air Test Center on Chesapeake Bay. The plane 
made a 15-hour flight, climbing first to 25,000 feet, then to 
30,000, and finally to 35,000 feet. At each altitude, said Dr. 
Alley, the clock speeded up slightly, just as predicted by 
relativity. 


How high the moon? 


Another cornerstone of relativity that might be avail- 
able for testing was the equivalence principle: Einstein's 
conclusion that gravity and acceleration are indistinguish- 
able and therefore identical. Dicke, on the other hand, said 
that there might be times when the relationship between 
acceleration and gravity would not be the same. 

In 1968, Dr. Kenneth Nordtvedt of Montana State Uni- 
versity suggested a way to test that aspect of the theory. 
The effect proposed by Dicke, said Nordtvedt, would alter 
the gravity of the moon and Earth in slightly different 
ways. If the orbit of the moon around the Earth were calcu- 
lated by relativity and by scalar-tensor, differences of as 
much as three feet in the moon's predicted position would 
occur. Measure the actual orbit of the moon, and you could 
tell which theory was right. 

The Apollo 11, 14, and 15 astronauts had left corner cube 
reflectors on the moon. In 1970, a team of investigators 
began shooting pulses of laser light from the McDonald 
Observatory of the University of Texas at these corner 
reflectors, and recording the time required for the reflected 
signals to return. Over a six-year period, 1389 measure- 
ments were made. (Actually, measurements are still being 
made, but team members decided they had enough to pub- 
lish first results at that time.) There were enormous 
sources of error—the changing depth and density of air 
over the observatory, barometric pressure, the heaving of 
the Earth itself by a half meter or so with the passing of 
daily Earth tides, the moon's libration—its oscillating mo- 
tion around its center of mass—and many others. But, the 
scientists decided, they had corrected for errors and per- 
formed the experiment enough times to average out those 
that remained to the point where they could be sure that 
the accuracy of the measurements was off by no more than 
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an incredible 10 to 15 centimeters. And, they said, when all 
the calculation had been done, the moon behaved as Ein- 
stein said it should. 

Dr. Dicke, who was a member of one team doing the 
measurements, said he was somewhat troubled by the ac- 
curacy of all of the corrections that had to be made. But, as 
one observer put it, "The scalar-tensor theory of gravita- 
tion is somewhat nearer oblivion." 

Other tests are in progress. For example, scalar-tensor 
predicts that the force of gravity will weaken with time. 
Relativity predicts it will remain the same. If gravity is 
weakening, it will lead to predictable changes in orbits of 
planets around the sun. Irwin Shapiro and his colleagues 
have been making extremely precise measurements of the 
orbits of Mars, Venus, and Mercury since 1966 to see if 
such effects are observable. So far, they are not. 

One of the most active fields of relativity research these 
days involves gravity waves. Einstein noted that electro- 
magnetism, a field phenomenon, can generate electromag- 
netic waves. Gravity is a field phenomenon, too, he said, 
and thus accelerating bodies should generate gravity 
waves. Such effects would be very small, however. For 


some years now, scientists have been attempting to detect 
gravity waves from space, and at times have thought they 
have found them. But now the evidence seems less clear. 
POPULAR SCIENCE will publish an article soon on the in- 
creasingly active search for gravity waves. 

Within the next few years, yet another prediction of rela- 
tivity will be tested. Theorists have calculated that if a per- 
fect gyroscope were in orbit around the Earth with its axis 
parallel to the Earth's axis, relativistic effects would tilt 
the gyro's axis by 6.9 seconds of arc per year. To test the 
theory, a team of scientists at Stanford University is build- 
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ing a satellite with gyroscopes made of fused quartz. The 
gyros are coated with niobium, which becomes supercon- 
ductive near absolute zero. These supercool, spinning 
spheres will be electrically suspended in a vacuum when 
the spacecraft is in orbit. Their high degree of accuracy and 
the method of suspension are designed to ensure that natu- 
ral drift will be no more than 0.001 second of arc per year. 
This should make it easy to tell if relativity 1s having the 
predicted effect. The launch, though not definitely set, will 
probably take place by 1984. 


Rooting for Einstein 


Meanwhile, the evidence continues to accumulate. And 
most scientists, apparently, are rooting for Einstein. 
"Among scientists interested in relativity, there seems to 
be an undercurrent of emotional attachment to Einstein's 
theory, a hope that the old master will turn out to be right 
in the end,” reported a recent article in the journal Science. 
That may be unscientific, but there does appear to be a 
feeling that Einstein, who has been hard to prove wrong for 
more than half a century, now deserves to be considered 
right. 

"I am absolutely astonished when I think about it," says 
Dr. Shapiro. "General relativity was one of the most amaz- 
ing creations in the history of science. It just sprang almost 
out of nothing. It's amazing that he could think of some- 
thing like this and develop it. It was such a completely 
different approach. To me it's very humbling." 

"Just about everything the theory predicts has been 
found to be so," says Dr. Harold S. Zapolsky, former direc- 
tor of the National Science Foundation's theoretical phys- 
ics program. "You might say Einstein made a pretty good 
theory." 

The "pretty good theory" has certainly given us a 
strange world, one seriously at odds with the testimony of 
the senses. Ав all the tests seem to confirm—but not prove 
beyond a doubt—the Einsteinian universe contains space 
that is curved and gravity that is a geometrical accident, 
time that does not proceed at the same rate for you and for 
me if we are traveling at different speeds, size and mass 
that are variable, and almost nothing that is as it 
seems. 

And he did it not by experiment, but by mulling over the 
evidence that was there for everybody to see, then making 
theoretical leaps of incredible boldness and grandeur that 
seemed to defy common sense, but that, to him, seemed 
inevitable. 

Maybe all those physicists pulling for Einstein have a 
point. Gis) 


Hottest new canard-wing design is French Dassault-Breguet 
Mirage 4000, a single-seat fighter. The canard (small forward 


wing) helps it fly nose up at high angles of attack and, with big 
leading-edge wing slats, makes slow speed and tight turns pos- 
sible. Twin jet engines, with 40,000-Ib. thrust, shove plane straight 
up. Electrically controlled canard wing, wing slats, and elevons 
at rear of massive delta wing are coordinated by computer. 


By BEN KOCIVAR 


LE BOURGET AIRPORT, PARIS 
“This is the aviation supermarket of 
the world,’ comments Bill Stroh- 
meier, a veteran American aviation 
expert, as we stroll around the 
grounds of the biennial Paris Air 
Show, looking over the vast array of 
airplane designs brought here by 
manufacturers from around the globe. 
As usual, this year’s Salon, the thirty- 


third, is held at this airport near Paris 
where Lindbergh finished his solo 
transatlantic flight in 1927. 

The pungent smell of turbine ex- 
haust flavors the air as some of the 
world’s hottest fighter planes roar off 
the field for demonstration maneu- 
vers. Many of the planes can go twice 
the speed of sound, but regulations re- 
quire that their speed be held below 
the boom level and their altitude kept 
above 500 feet. Still, the spine-shak- 
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Wild 
new 
wings 


from the 
Paris Air Show 


ing blast of powerful jet engines 
thrills thousands of plane buffs, who 
range from top designers and pilots to 
wide-eyed kids. 

The newest supersonic, the French 
Mirage 4000 delta-wing fighter, has 
been the star performer this year. Al- 
though it can fly at Mach 2.2 (about 
1500 mph), it flies with amazing con- 
trol at slow speeds. As I watch, it 
seems to float by at an incredible 25- - 

Continued 
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Polair, a powerful three-turboprop modifi- 
cation of the venerable DC-3, is made by 
Tri Turbo Corp. in California. It uses three 
engines for takeoff, two for cruise. De- 
signed for naval research and patrol, it 
has landed on polar snowfields. 


degree nose-up angle of attack, going 
only 125 mph. To prove its maneuver- 
ability, the pilot puts it through a se- 
ries of precise square loops and quick 
low-altitude twists, demonstrating 
the split-second performance demand- 
ed in high-G dogfighting and missile 
evasion. Such а fighter, fully 
equipped, could easily exceed $20 mil- 
lion a copy. 


Improved STOL's 


New short takeoff and landing 
(STOL) planes also show impressive 
innovations. With new, high-lift wing 
designs and powerful turboprops, 
they're better able to skip in and out of 
small, unprepared fields. Ability to fly 
at slow speed with positive control 
also makes them superior to conven- | 
tional craft in crowded airspace. The 
new STOL S, with large cargo doors, 
are designed to compete with trucks 
for freight hauling. | 

From supersonics to home-builts, 


French home-built concepts (in mock-up — seat twin jet made of wood, has V-tail like Paris is the showcase for new aircraft 
only) promise safe, affordable fun-flying. Beech Bonanza. Epoxylcarbon-fiber two- design—the best place in the world for 
Le Frelon motor glider (top) has pusher seater with inverted V-tail (bottom) prom- а glimpse of tomorrow's wild new 
prop on wing. Microjet 200 (center), two- ises 160 mph with 1700-cc VW engine. Wings. 
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Soviet planes shown at Le Bourget bear a strong resemblance to 
Western concepts. The Yakovlev Yak-42 (far left), a medium- 
range airliner, has three tail-mounted engines, much like the 
Boeing 727 and the British Trident. Parked beside it is the Yak-50, 
a highly rated aerobatic single-seater sport plane with an unusu- 
al big-bladed prop. Most interesting is the Antonov An-72 STOL 
(middle). It has two big top-of-the-wing turbofan engines, re- 
markably like a scaled-down Boeing YC-14. The third craft is llyu- 
shin 11-76, a four-engine swept-wing freighter with big rear 
clamshell doors and a general layout closely resembling the U.S. 
Air Force Lockheed C-141 Starlifter. 


Two powered sailplanes show novel design features. At left, the 
Finnish PIK-20E self-launch glider has two-stroke, two-cylinder 
43-hp Rotax 503 engine over fuselage behind the pilot. After 
takeoff, the engine is stopped and retracted manually into the 
fuselage. Above: Long, tapered outer wings of the Fornier RF-9 
fold to take up less hangar space when parked. Landing gear 
retracts and prop is feathered to reduce drag for soaring. 
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faces for good control at slow takeoff and — bopropcan carry 48 passengers and oper- 
landing speeds. The new twin-engine tur- ate from 2000-ft., semi-prepared strip. 


Oversize tail on. Canadian de Havilland 
STOL provides large aerodynamic sur- 
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` . watches 
4 -more functions 
in smaller packages 


By SANDI DOUGHTON 
and V. ELAINE SMAY 
PHOTOS BY JOHN KEATING 


"Good morning," announces a cheery 
voice by your bedside, “it’s 6:30—time 
to wake up...” 
You crack open one eye, grope for 
the button, and turn off the alarm. 
Alarm? Yes. That bedside voice is 
synthesized speech from your new 
talking alarm watch. The maker, 
Windert Watch Co., expects to market 
it, for around $100, by midsummer. 
The talking alarm watch is the lat- 
est example of the kind of engineering 
advances that have steadily changed 
personal timepieces. Electronic 
watches are capable of incredible ac- 
curacy because their timekeeping is 
based on the high-speed oscillations 
(32,768 Hz) of a tiny quartz crystal. A 
[Continued on page 143] 
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Versatile watches combine chronograph 
function (with a lap feature so you can 
freeze the display while timing continues) 
and other useful features. Casio, top, and 
Otron, bottom center, have dual-time- 
zone functions; Criterion, bottom right, 
tells time in eight zones. The bottom three 
have alarms. Otron uses solar cells for 
backup power; Casio has a long-life lithi- 
um battery. All have standard time and 
calendar functions. Prices: Casio, $40; Re- 
altime, $120; Otron, $100; Criterion, $75. 
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Perpetual-calendar watches display full 
calendar months, plus time functions. Ca- 
sio ($200) is programmed through 2099; 


Quartz watches can meet just about every 
need—and whim. Criterion (1) and Ad- 
vance (2) have alarms that play "Oh, Su- 
sanna," plus second alarm, countdown 
alarm, chronograph; Criterion is $100, 
Advance, $120. Jumbo digits make read- 
ing easy: Texas Instruments six-function 
(3)is $29; Microma five-function (4) is $55. 
Multi displays show many functions at 
once: Chronosport U.D.T. diver's watch 
(5) includes LCD section for stopwatch, 
second time zone, seconds/date ($295); 


. Criterion Time Center (6) shows five func- 


tions in stacked LCD ($70); Microma ana- 
log (7) has LCD for second time zone, sec- 


NUNT TREE n 


Seiko ($225), from 1930 through 2009. 
Seiko has memory: Program in important 
dates; they flash when month is displayed. 


“Talking” models keep you informed. Cit- 
izen Repeater ($165) "tells" the time—in 
trills for hours, di-dits and dits for 
minutes. Windert Melody Master ($99) 
plays "Westminster Chimes." Both have 
two alarms, hourly chime, countdown 
timer. Windert also has chronograph. 
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Skinny chronograph from Realtime is 4.7 
mm thick, about half that of some chronos 
(see photo, left). It has lap feature and a 
four-year calendar. Price: $100. 


onds/date, alarm or chronograph ($125); 
Citizen Digiana (8) has analog display, 
LCD for 24-hr. time, second zone, chrono- 
graph, alarm, calendar ($175—$210). Cro- 
ton Combo pocket watch (9) includes LCD 
alarm that can show second zone, stand 
for bedside use ($200). Women's watches 
show engineering advances: Delta Impex 
(10) includes one-hr. chronograph ($29— 
$45); Otron (11) uses solar cells ($80); 
Seiko (12) is ultrathin ($250); Criterion 
(13) has 15-min. stopwatch ($35); Texas 
Instruments (14) has alarm ($45—$55). 
Casio chronograph update (15) now has 
larger buttons, smaller price: $30. 


Electronic 
teasers 


— computerized games 
that may be smarter 
пап you are 


They teach, talk, play 
music—and often beat you 


By WILLIAM J. HAWKINS 


The sights and sounds of the holiday 
season have changed dramatically in 
just a couple of years. Sure, dolls cry 
and trains chug along the floor, but 
there’s a lot more. Sophisticated—yet 
inexpensive—microprocessors have 
entirely changed electronic games, 
and manufacturers have devised 
tougher programs that make the 
games challenging to kids and grown- 
ups alike. 

“The electronics are basically the 
same as last year,” says Dick Dalessio, 
director of product planning for Park- 
er Brothers. “But the programming 
makes them entirely new.” 

Гуе been "working" with these lat- 
est hand-held and desk-top creations 
just long enough to tell you that the 
elves who do the programming can be 
mean—some of these games border on 
the humiliating. 

Make the wrong move in Voice 
Chess Challenger, for example, and 
the board game from Fidelity actually 
speaks—using an electronically syn- 
thesized voice—to tell you you've 
goofed. And, if you're not humbled 
enough, it goes on to tell you the cor- 
rect move—in English, Spanish, 
French, or German. 

Electronic synthesis is used by oth- 
er games for other reasons. In Ideal's 
Electronic Detective and Parker 
Brothers' Stop Thief, sound effects— 
from breaking panes of glass to the 
wail of police sirens—are used to give 
you clues to the location of the crook. 
Find him, and you also hear an elec- 
tronic shoot-out as justice is done. 

Electronically synthesized music is 
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Lights on Selchow & Righter's Sensor game show letter positions of "hidden" word. 


available, too. Games from Atari, 
Lakeside, and Sears, for example, ran- 
domly create different songs to test 
your memory. Duplicate the sound 
and light pattern by pressing the right 
buttons, and the musical score be- 
comes longer for you to try again. Miss 
a tone, however, and the next song is 
especially for you: an electronically 
created Bronx cheer. 

Some games teach. APF, Texas In- 


struments, Selchow & Righter, and 
Mattel all have word-oriented units 
that play various forms of Hangman 
or Scrabble for one or two players. 
Electronically, these are sophisticat- 
ed, since they use a keyboard for en- 
tering guesses and a digital display to 
show answers. Not only are the games 
fun, but (don't tell the kids) they're 
also a learning tool. 

If video games are your forte, you no 


qut 


Hand-held Touch Me from Atari plays 
three games where one or more players 
must duplicate tones and light pattern. 
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Open Computer Perfection from Lakeside 
and it sounds a welcome song. Object: 
remember correct sequence of lights. 


Repeat the lights and tones correctly 
around Sears Follow Me desk-top game 
and you win one of its five games. 


Guess the word held in Brain Baffler's Circles of light indicate positions on this 


memory from Mattel and you win—this 
game. The unit plays seven others, too. 


LCD displays on Milton Bradley's Microvi- 
sion lets you play video games on a hand- 
held unit; seven games are available. 


longer have to use a TV set: Milton 
Bradley’s Microvision is a hand-held 
unit with a tiny, two-inch-square, liq- 
uid-crystal video screen. It also ac- 
cepts modules for a variety of plug-in 
games, such as bowling and a version 
of Breakout. 

For the more sophisticated games 
person, there's always Bridge Chal- 
lenger that plays as your partner or 
your opponent. And for the sophisti- 


Chafitz backgammon game. At 28 by 23 
in. and 20 Ibs., it's meant for a table top. 
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Fill in the missing letters and you win just 
one of four teaching games played by Mr. 
Challenger from Texas Instruments. 


cate with plenty of money—$2500, to 
be precise—there's a new electronic 
backgammon game from  Chafitz 
that's smart enough to have just re- 
cently beaten the world champ. 
Fortunately for our holiday pocket- 
books, prices begin much lower— 
about $25. But the cost is as variable 
as the variety, and the units shown 
here are just a sampling of the elec- 
tronic ingenuity now available. 


Bridge Challenger from Fidelity plays up 
to three hands to become any part of the 
foursome you need; also replays hands. 


No boredom from board games when 
sound effects are added, such as in this 
Stop Thief game from Parker Brothers. 


Boris Diplomat from Chafitz plays chess at 
various levels. Result: It will teach a be- 
ginner or challenge a master. 


A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Rock reamer 


Like a mammoth mole, this 
30-ft.-high rig tunnels 
through rock at a rate of 520 
ft. per hour. Six remotely 
controlled rock drills are 
guided by laser beams for 
accurate tunnel shaping (in- 
set). Sweden's Atlas Copco 
made the rig for boring out a 
France-to-ltaly motorway. 


Compact engine 
Designed for small snow 
throwers, this new light- 
weight two-cycle engine de- 
livers more horsepower per 
pound, Briggs and Stratton 
claims. To simplify assem- 
bly—and lower costs—the 
102-cc engine has a one- 
piece cylinder. A carburetor 
fuel pump is standard. 


Solar surrey 


When the sun shines on its 
canopy, the solar car scoots 
along at a top speed of 15 
mph. The 140-W solar array 
also charges a battery that 
powers the car’s 120-W mo- 


tor when the sun hides. A. T. 


Freeman (37 Percival Rd., 
Rugby, Warwickshire, En- 
gland) built the car. 


Thaw maker 


What do you do when your 
airplane won't start on a cold 
morning? One answer—hook 
up the SureStart Preheater. 
For convenience, the portable 
22-Ib. unit uses disposable 
propane cylinders. Maker 
Wilbur-Sarns (Southwest 
Harbor, Me. 04659) says the 
unit also starts tractors. 


Wind-power tower 
Three stacked Darrieus wind- 
mills drive a 20-kWh alterna- 
tor in this turbine tower. The 
unique 125-ft. wind tower 
powers the C/earwater (Fla. ) 
Times computerized typeset- 
ting equipment. Wind Engi- 
neering Corp. (Lubbock, Tex. 
79417) built the tower. 


Tilt-rotor plane 

The oversize, 25-ft. rotors on 
this Bell-XV-15 are in forward 
flight position after first-time 
in-flight conversion from heli- 
copter mode, when rotors 
and engines are pivoted up- 
ward. The rotors move the 
plane faster than a copter— 
and are quieter than today's 
helicopters and turboprops. 


Power tower Il 

A single giant windmill 
perched atop a 260-ft. tower 
on Sweden's south coast 
should generate enough elec- 
tricity for 1000 homes. 
Planned for 1981, the 3000- 
kW system modeled above 
will have 125-ft. fiberglass 
blades made by Hamilton 
Standard Co. 


Safety car 
a la francaise 


The Renault EPURE is an ad- 
vanced safety car designed 
to protect occupants in barri- 
er crashes of up to 45 mph. 
Built with an R5 body and an 
R14 front end, it has an effi- 
cient padding system of 
foam and metal that protects 
in lateral collisions. The 
force-limiting seat belts are 
tensioned with small explo- 
sive charges actuated by 
crash sensors in front of the 
car that work even if the ve- 
hicle underrides a truck. Two 
EPURE's have been crashed 
into a barrier at close to 45 
mph; test data indicate that 
had occupants been inside 
the cars, they would have 
survived, a Renault spokes- 
man claims. 


Jumbo outboard 

is biggest yet 
Breaking the 300-hp barrier, 
Mercury's new V-300 far out- 
ranks its own 225-hp motor, 
as well as OMC's 235-hp 
model. The new engine 
weighs about 500 Ibs. less 
than inboards with compara- 
ble horsepower, and so im- 
proves performance and fuel 
economy of larger boats, 
says Mercury. A unique new 
power-steering system sim- 
plifies handling. Hydrasteer 
features a rudder-like trim 
tab mounted to the lower 
gear case just aft of the prop. 
Cables and a linking rod con- 
nect the tab to the wheel (di- 
agram) so the tab turns easi- 
ly with the wheel. Then water 
pressure on the tab shoves 
the engine around. 


Roomy little Opel Kadett 

The second generation of GM's "world car,” the front-drive 
Opel Kadett, offers a preview of the planned 1982 Chevette. 
Only three inches longer than today's small Chevy, the Kadett 
is much more spacious, thanks to its transverse engine. Se- 
dans have a 14.5-cu.-ft. trunk; hatchbacks boast a 25-cu.-ft. 
cargo area, An economical 1.3-liter, 75-hp engine is the beefi- 
est of three power options. Top speed is 98 mph, with 
zero—60 acceleration in 13.5 seconds. Reported citylhighway 
fuel consumption is 24/39 mpg. 


Gas saver Quiet engine 
The classic profile of the Enclosed in a sound-insu- 
1980 Mercedes has 14 per- lated sheet-metal shell, this 
cent less wind drag than old- VW engine runs six decibels 
er S-class cars. This helps re- quieter. The design raises oil 
duce fuel consumption by 10 temperatures, reducing fric- 
percent, says the maker. Ап tion so the engine runs hot- 
aluminum 3.8 liter V8 gives ter safely, for better fuel con- 
the same 218 hp as the old, sumption. For engine access, 
heavier 4.5. There's also a the capsule's lid lifts when 
five-liter, 240-hp V8. the hood is raised. È 


Tanker trainer 

The harbor slips by as the 
captain pilots his ship to a 
pier. Crammed with instru- 
ments, the bridge looks and 
feels as if it's on a supertank- 
er. But the shifting harbor 
scene is generated by the 
computer that runs this ad- 
vanced nautical simulator— 
from Germany's VFW-Fokker. 


Safety shield 

The bike's snazzy striped 
cowling does more than de- 
flect wind. In an accident, the 
steel-frame fiberglass shield 
keeps a rider from shooting 
off headfirst. The inner face 
is padded, and its winglike 
guards protect the legs. 
Germany's Battelle Institute 
designed the shield. 


\Nhats New 


IN TOOLS 


BY R. L. STEPLER 


Disc/belt sander 


Dremel's table-top sander 
has a one-by-30-in. alumi- 
num oxide sanding belt and 
a five-inch-dia. sanding disc. 
The belt moves at 2700 sur- 
face feet per minute, and the 
disc turns at 4400 rpm. 
Model 730 weighs 11 Ibs. 
Price: $90. 


Trimmer/blower 


You can blow it all away with 
a snap-on blower attachment 
for Homelite's gas-powered 
ST 100 string trimmer. The 
tool's 100-mph windstream 
clears leaves, grass clippings, 
water, and even light snow, 
according to Homelite. Price 
of the accessory: $20. 


Little ratchet 


Spinut's short handle allows 
access to bolts other ratchets 
can't reach. The tool's design 
lets you break the bolt loose, 
then pivot the handle above 
the yoke to spin the bolt out. 
It's $13.98 from Universal 
Tool Co., 1123 E. Shawnee, 
Des Moines, la. 50313. 


Cordless drills 


Skil's trio of drill/screwdrivers 
features one-hour recharge, 
forward/reverse, and vari- 
able-speed trigger control. 
Model 2008 Boar Gun ($90) 
turns at zero to 250 rpm for 
tough jobs; model 2012 
($90), from zero to 750 for 
faster work; model 2016 
($100) has both ranges. 


For the garden: cord/cordless tools 


Cord won't reach? You can use Disston's electric hedge and 
lawn trimmers as either cordless tools, with their own re- 
chargeable power packs, or plugged into an electric outlet. 
When used with a cord, the tools automatically recharge. The 
lawn trimmer (right) cuts an eight-inch swath, runs 52 
minutes on a charge, weighs nine pounds, and costs under 
$60. The hedge trimmer (left) has a 10.6-in.-long blade, runs 
50 minutes on a charge, and costs under $50. Both are made 
by Disston, Inc., 1030 W. Market St., Greensboro, N.C. 27401. 
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IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Shelving system 


Transtempo modular glass 
furniture system taps togeth- 
er with a rubber mallet. Com- 
ponents: clear plate glass; 
snap-in Lexan clips; simulat- 
ed teak legs. Five-tier etagere 
is $119; L-shape entertain- 
ment center, $189. Cadence, 
Inc., 10-152 Merchandise 
Mart, Chicago, 111. 60654. 


Latex patch 


Repair cracks in brick, con- 
crete block, and stone walls 
with Mortar Patch acrylic 
latex that's said to be flexi- 
ble under changing tempera- 
ture conditions. When dry, it 
blends with other mortar, 
says Macklanburg-Duncan 
Co. (Box 25188, Oklahoma 
City, Okla. 73118). 
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Chimney cap 

Rain, birds, and debris stay 
out of your chimney with 
Top Hat. The galvanized iron 
cap attaches to flue liners 
without tools, according to 
the maker. It's available in all 
common flue sizes from 

O. D. Funk Co., Box 5917, No. 
Little Rock, Ark. 72119. Prices 
start at $50. 


Lawn feeder 


You can water and fertilize 
your lawn at the same time 
with a Burgess Fluidic Lawn 
Feeder attached in line with 

your sprinkler. The device au- 
tomatically mixes water with 
fertilizer. It's made by Bur- 
gess Vibrocrafters, Grayslake, 
11. 60030. 


Window lock 
Deadbolt for windows simply 
slips into 2 4-by- ?-in. hole 
drilled in the window frame. 
The lock is made of tem- 
pered brass with stainless- 
steel tumblers and springs. 
It's $3.75 from Lanell Mfg. 
Co., Box 31425, Charlotte, 
N.C. 28231. 


GFF ON HILE 


Q^ winpow РЕГ ioe 


Alarms: one for doors, one for windows 


Wells Fargo's door and window alarms are battery powered, 
need no wiring for installation. Model RAS-4 Door Protector 
(left) has a three-digit programmable code; an LED verifies 
that the correct code has been entered. Four settings for in- 
stant alarm, visitor alarm, delay alarm, and off. Price: $35. 
Model RAS-6 Window Protector (right) has a seismic sensor 


that sounds an alarm when it detects motion or vibration. The 


device installs with double-face tape or screws. Price: $18. 
Both are made by Wells Fargo Protection Systems of Pyr-A- 
Larm, Inc., 8 Ridgedale Ave., Cedar Knolls, N.J. 07927. 
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Sliding glass door 
French-style sliding glass 
door has Slimshade, an op- 
tional venetian-blind insert 
between panes that can re- 
duce heat gain by 82 percent 
and heat loss by 62 percent, 
says Pella. Bronze Solarcool 
glass is an option for the re- 
movable inside panes. 


Tub kits 

Renew an existing tub sur- 
round with Pronto, a three- 
piece ABS kit that fits alcoves 
up to 62 in. wide and 29 in. 
deep (left). Plaskolite (1770 
Joyce Ave., Box 1497, Co- 
lumbus, Ohio 43216) offers it 
in white, gold, blue, and al- 
mond. Or replace it with a 
one-piece acrylic tub/shower 
unit from Acrylic Tubs, Inc. 
(62401 Centennial Blvd., Box 
90331, Nashville, Tenn. 
37209). The company's Carib- 
bean Collection includes a 
60-in. tub/shower, a 36-in. 
shower, and a 48-in. shower 
(shown at far right). The 
units feature an oval en- 
trance that's said to be 
splashproof, and they're 
available in 15 colors. 


Thermostat 


Digital electronic setback 
thermostat gives up to eight 
temperature settings. You 
program times and tempera- 
tures on a keyboard (inset). А 
thermistor senses room tem- 
perature. Four models are 
priced at about $80. Jade 
Controls, Box 271, Montclair, 
Calif. 91763. 


Heat reflector 


Slip a Viking Heat Reflector 
behind radiators and reduce 
heat loss through exterior 
walls by 80 percent, accord- 
ing to the maker. The 32-by- 
40-in. aluminum-foil panel is 
laminated to a '4-in.-thick 
foam core. Price: $5.95. Vi- 
king Heat Reflectors, 26 
Howe PI., Yonkers, N.Y. 


Folding shop 
Cramped for space? Hirsh's 
50-by-24-in. Foldaway Work- 
shop attaches to a wall, un- 
folds to give you a 20-by-34- 
in. butcher-block-laminate. 
workbench with vise. The 24- 
by-21-in. bottom cabinet 
shown is optional. Hirsh, 
8051 N. Central Park Ave., 
Skokie, Ill. 60076. 


Caulk 


Red Devil says that Lifetime 
Caulk, a tough acrylic with 
moisture-repelling silicone, 
will last as long as you own 
your home. It sticks to glass, 
wood, concrete, plaster, dry- 
wall, brick, plastics, ceramic, 
and metal. An 11-oz. tube 
costs $2.99. 
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Smart deck 

It's got enough controls to 
confuse an astronaut, but 
this programmable cassette 
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ticular song. Made by Opton- 
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Two from one 

The next duet you hear may 
be a solo in disguise: This 
box delays and changes the 
pitch of an audio signal to 
create a second voice or in- 
strument in harmony with 
the first. Mix them together 
and one person sounds like 
two. Harmonizer is $2400 
from Eventide, 265 W. 54th 
St., N.Y., N.Y. 10019. 


Automatic television turn-on 

Nobody wants to miss a good television show—there are so 
few of them. Now, however, the Muppets will never slip you 
by again: This new RCA 19-in. set has an AutoProgrammer 
that turns on the set and selects your favorite programs for 
the next week. You tell it the channels and times, and a built- 
in clock system takes over. A MONDAY/FRIDAY button allows reg- 
ular weekday shows to be entered in one step. An AC outlet is : ; 
also controllable by the TV: When it's showtime, the room need a hint of appointments, 


lights come on for you, too. You'll have to get the popcorn names, or addresses. It has a 
yourself. Price: $569.95. four-key memory and auto- 
matic turnoff. $39.95. 


Message calculator 


Forgetful? Not if you remem- 
ber to bring this Sharp alpha- 
numeric pocket calculator 
with you. Any message—up 
to 24 characters—rolls by on 
the LC display whenever you 


Wireless music 
You're free to roam the room 
while wearing these stereo 
headphones-there's no wire 
connecting them to the hi-fi. 
Just stay within sight of that 
small box that transmits sig- 
nals of 30 Hz to 20 kHz over 
infrared light waves. Avail- 
able from Sennheiser, 10 W. 
37th St., N.Y., N.Y. 


Thumb control 


If you're all thumbs, you'll 
love this new pistol-grip dic- 
tating machine. Your thumb— 
either left or right—is all 
that's needed to control all 
the buttons. When not in use, 
the unit rests in recharger! 
digital-clock desk stand. It's 
Model 320 from Philips, Box 
523, Eindhoven, Holland. 


NNhatsNew 
FOR YOUR CAR 


BY ED JACOBS 


RX-7 sunroof 


Want a transparent sunroof 
for your RX-7? Saratoga Sun- 
roof Corp., 6 Elnora Rd., Clif- 
ton Park, N.Y. 12065, makes 
one from impact-resistant, 
tinted Lexan. It has black-an- 
odized trim, uses factory-type 
hardware, and is said to easi- 
ly replace the opaque factory 
unit. Price: $319. 


sme 


Lug-nut loosener 


Croc's internal gears offer a 
mechanical advantage that 
helps you loosen stubborn 

lug nuts. It also limits torque 
to prevent overtightening the 
nuts when you reinstall 
them. It's $82 from 
France-U.S.A. Connection, 
Inc., 556 Long Rd., Pitts- 
burgh, Pa. 15235. 


Pickup stereo 


Add your stereo radio, tape 
player, CB, or combination to 
Highliner for individual ster- 
eo sound for driver and pas- 
senger in any standard-cab 
Ford, GM, or Dodge pickup. 
With four speakers and nec- 
essary hardware, it's $99.95. 
Cycle Sound Systems, Box 
41, Bulverde, Tex. 78163. 
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9» Vent-window lock 


Vent Locks adapt to the flip- 
open vent windows on most 
types of vehicles. Tightening 
the hand knob against the 
locking bar produces a posi- 
tive locking action, the maker 
claims. They're $5.39 per pair 
from Whaling Ind., 23495 In- 
dustrial Park Dr., Farmington 
Hills, Mich. 48024. 


Super stereo 


Motorola's 830SX AM/FM 
stereo/cassette player uses 
microprocessors to control 
its numerous functions. 
These include: scan and 
search modes, 10-station 
memory, and LED station-fre- 
quency and time-of-day dis- 
plays. Unit provides 20 watts 
output. Price: $450. 
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Built-in pourer 

The molded-in pouring spout 
on Kendall's new Fun-L-Fil 
motor-oil container should 
make changing or topping-off 
your oil easier and neater. 
Kendall claims it eliminates 
the need for a funnel or the 
familiar bayonet-type spout. 


'80 snowmobiles 


— abigrange of new models, 
improved engines — and a 
new class of tiny snowbikes 


By HERBERT SHULDINER 


When I first started snowmobiling 15 
years ago, the machines were crudely 
designed and engineered—made with 
many components originally designed 
for other uses. Single-cylinder, hard- 
to-start engines were the power 
plants, and if you let them idle for 
more than just a few seconds, spark 
plugs would foul and engines stall. 

The 1980 snowmobiles bear about 
as much resemblance to those vehicles 
as today’s cars do to turn-of-the-centu- 
ry autos. This season’s sleek new crop 
of snowmobiles from the remaining 
half-dozen manufacturers (down from 
over 100 during snowmobiling’s hey- 
day in the late '60's) is studded with 
engineering features that provide bet- 
ter handling and more control, more 
efficient engine performance, and in- 
creased riding comfort. 

In addition, there’s an entirely new 
class of relatively inexpensive snow 
vehicles that resemble motorcycles 
more than the traditional ski scooter. 
Let’s take a closer look at the high- 
lights of the 1980 lineup. 

Arctic Cat has put most of its engi- 
neering efforts into the Panther se- 
ries, a Cadillac-type, top-of-the-line 
model designed for family-style trail 
riding. It’s powered by a new, lighter 
engine that can propel the machine to 
a top speed of 70 to 75 mph, says Rob- 
ert G. Carlson, Arctic’s vice-president 
of engineering. 

The Panther's ski stance has been 
widened from 26 to 30 inches. The 
front-spindle-to-drive-shaft dimen- 
sion has also been increased, from 14 
to 16.18 inches. The latter modifica- 
tion is like increasing the wheelbase 
on a car, and results in improved ride 
quality, Carlson claims. 

John Deere offers a brand new 
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Sportfire model for '80. It's a sporty 
machine with features that give it a 
racing flair: scooped cowl, sport seat, 
chromed ski shocks and rear lift han- 
dle, and rally graphics. Deere engi- 
neers claim the Sportfire's 436-cc en- 
gine is 15 percent more powerful 
than the one in its 440 Trailfire. 
Kawasaki features a new Invader 
LTD 4/6 performance vehicle and the 
Drifter F/A, an economy-class ma- 
chine aimed at first-time buyers. The 
F/A is a one-person snowmobile with a 
two-cylinder 340-cc engine and capac- 
itor-discharge ignition (CDD. The 
snowmobile weighs only 365 pounds 
and has good deep-snow capability, 
Kawasaki says. The F/A has a 15-in. 
molded-rubber track and a slide-rail 
suspension system that’s adjustable. 
Polaris has two new entries: the 
Galaxie and TXL-Indy. The Galaxie is 
a luxurious, family-type machine de- 
signed to accommodate two persons, It 
has an adjustable slide-rail suspen- 
sion with five adjustment points for 
varied weight and trail conditions. It 
also has fully padded handlebars. 
The TXL-Indy (for independent 
front suspension) is a one-passenger, 
performance, trail-riding model. The 
independent front suspension has 
been designed to work together with 
the rear suspension, Polaris says, re- 
sulting in better control and more 
comfort. Also contributing to ride 
comfort is a newly designed seat that 
cushions against jarring bumps on 
trails that have not been groomed. 
“Ski-Doo is offering an entirely new 
lineup this year, says Warren 
Daoust, president of Bombardier 
Corp. Featured are big changes in the 
Everest and Blizzard series and a 
brand new Citation series. The Cita- 
tions come in two chassis sizes: The SS 
and 3500 models have 106-in. tracks, 


High-performance Ultra Sonic is a new 
model from Moto-Ski (it’s identical to Ski- 
Doo Citation SS—see text). Twin-cylinder, 
liquid-cooled engine has a 436.6-cc dis- 
placement. Jumbo-size heat exchangers 
are used to improve efficiency of liquid- 
cooling system. It’s 104 in. long; track 
width is 15 in. Dry weight is 442 Ibs. 


and the 4500 model, a 114-in. track. 

A new 277-cc single cylinder that’s 
more or less half of a 500-cc Rotax 
powers the 3500, while the 4500 and 
SS share a 368-cc fan-cooled twin. 
Both are brand new engines. 

The 1980 Ski-Doo’s, except for Al- 
pine, Elan, and Elite models, use a 
jack shaft to mount the drive pulley 
on, instead of mounting it on one 
chain case as is conventionally done. 
This makes the driven pulley less re- 
sistant to flexing under heavy throttle 
applications, Ski-Doo engineers say, 
so belt life is lengthened. 

[Continued on page 136] 


Ski-Doo launches a new line in 1980—the 
Citation 3500 (top photo, left) and Citation 
SS (top photo, right). Both have all-new 
chassis with aluminum tunnels and a steel 
front section. The belly pan wraps two- 
thirds of the way up the machine so that 
the hood just covers the top. The Panther 
(above) is the most revamped model 
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from Arctic Cat this winter. It has а new 
440-cc oil-injection, fan-cooled engine 
that weighs only 58 pounds. The old 440, 
which had a  500-cc displacement, 
weighed 72 pounds. The oil-injection sys- 
tem is designed to vary the fuel/oil-mix 
ratio from 80:1 at idle to 45:1 at wide-open 
throttle. 


Fast and nimble performance is what 
Yamaha says its SS440 is designed to 
give. It's brand new to Japanese snow- 
mobile builder's 1980 lineup. The 440-cc 
engine is fan-cooled and mounted low 
in the frame—contributing to its im- 
proved handling and control. Thick- 
padded seat helps to cushion bumps. 


Low-slung John Deere Sportfire strives 
for the streamlined look of a European 
sports car. The sleek new model has 
racing-style graphics, scooped cowl, and 
a sporty seat to accent that theme. It 

has a chambered exhaust that "super- 
charges” the 436-cc twin-cylinder engine 
with unburned gases to increase power. 


New class of snow machine—the “Snow 
Scooter"—has been introduced by two 
makers. Chrysler Sno-Runner (top) and 
Echo Snobike (above) are designed to hit 
a top speed of about 25 mph, although 
Echo claims that under some conditions 
its machine exceeded 30 mph. The two 
models are based on the same design. 


Invader LTD is Kawasaki's top-perfor- 
mance model, which the company calls 
its technological flagship. It's powered by 
a new 440-cc liquid-cooled engine that 
uses a twin-spark-plug CD ignition. En- 
gine is lubricated by oil-injection system. 
It's Kawasaki's only high-performance 
model with optional electric start. 
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SLR’s 


— ihe new automatic 


little brothers of the pro 35's 


They may be intended for 
amateurs, but they give 
professional results 


By A. J. HAND 


The 35-mm single-lens reflex has long 
been the workhorse camera of the pro 
on the go. But it may soon become the 
eamera of choice for most amateurs, 
too—even those who have always re- 
lied on simple point-and-shoot snap- 
shot cameras. The reason? А whole 
new generation of SLR’s—littlest 
brothers of the big Nikons, Canons, 
and other cameras that the pros use. 

These new little cameras are aimed 
directly at the novice. They are small- 
er, lighter, simpler to use, and more 
goofproof than even their slightly big- 
ger brothers, the compact automatics 
like Olympus OM-2, Nikon FE, and 
Canon AE-1. In fact, they are almost 
as easy to use as the simple cameras 
they may replace. Yet they still retain 
most of the versatility, quality—and 
prestige—of the Clydesdale-like 35's 
used by the pros. 

Those heavyweight cameras are 
more rugged and have more diversi- 
fied accessory systems. But, when it 
comes to producing sharp, well-ex- 
posed photos, I feel the little automat- 
ics have the edge—at least in the 
hands of a novice. 

Although they can't match the low 
prices of the simple box cameras, they 
are amazingly inexpensive when you 
consider some of the features they 
pack: 

9 Automatic exposure, even with 
electronic flash. 

® High-quality, 
lenses. 

€ Blinking lights or beepers to 
warn if you're about to make a mis- 


interchangeable 
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take; ог to confirm that you've done 
something right. 

€ Optional auto winders, and more. 

When the first of these cameras— 
the Pentax ME—was introduced, it 
created a bit of a stir. The smallest 
SLR until then, it was completely au- 
tomatic—and so streamlined for the 
novice that it didn't even have a shut- 
ter-speed dial. The experts snickered, 
but the amateurs bought the camera. 
Ав Roger Barnaby of Pentax explains: 
“The shutter-speed dial is superflu- 
ous. Your shutter-speed dial is also 
your aperture ring." 

So popular was that ME that other 
major makers had to follow suit. So 
now we have the Canon AV-1, the 
Olympus OM-10, the Yashica FR II, 
the Fujica AZ-1, and the Nikon EM, 
all without the shutter-speed dial. 

Pentax has now taken simplifica- 
tion one step further with the brand- 
new MV, which doesn't even tell you 
what shutter speed it has selected. In- 
stead, it uses three diodes to indicate 
over-, proper, or underexposure. 

"Today," says Nikon's Richard Lo- 
pinto, "you have a fully automatic 
camera which is quite sophisticated in 
its use of electronics, with an impres- 
sive array of comprehensive features, 
that sells for less than simple match- 
needle cameras did years ago." 


Five forces 


What makes this possible, despite 
inflation and devaluation of the dol- 
lar? Five basic forces: 

Microelectronics. Tiny chips now do 
the job of dozens of mechanical parts. 
They are mounted on flexible circuit 
boards that can be rolled or shaped to 
fit a camera's interior. And they are 
inexpensive. 

New materials. Plastics are being 
used more and more. Why? "One rea- 
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son is cheaper manufacturing,” says 
Minolta’s Al Gordon. “When you ma- 
chine metal, you need a constant oil 
flow. That’s not true with plastic. 
When you put a screw through metal, 
you have to drill a hole and tap it. 
With plastic, the screw can tap its own 
threads.” 

Plastics can cut weight, too. And 
they can make a camera seem smaller 
than it really is. “It’s easier to shape 
into compound curves," says Nikon's 
Lopinto. "Contours of the camera are 
rounded off, giving it a smooth feel in 
the hands." 

Plastic helicoids are reducing the 
size and weight of lens barrels. That, 
plus improved optical glasses and new 
coatings, has helped shrink lenses in 
pace with the camera bodies. 
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Backlight button on Nikon EM lets you 
manually add two stops more exposure 
when you're shooting backlighted sub- 
jects. Canon AV-1 has a similar feature. 


Seven of today's most electronically ad- 
vanced cameras pose with enlargement 


Computer design. Computers now 
speed the development of new maxi- 
mum-efficiency designs. This has 
been especially important to the lens 
makers. According to Roger Barnaby, 
"Computers can create a new design 
in about a month, when before it 
would take six to eight years." 

Increased competition. The fight for 
your photo dollar has become so in- 
tense that makers can't afford to stand 
pat. All are constantly striving to give 
you more for less. 

Improved manufacturing tech- 
niques. Most important are modular 
construction and simplification. As an 
example, when the man in charge of 
designing the Nikon EM was asked 
what he was proudest of, he answered: 
“I used less than 100 screws in assem- 
bling the camera." 

That's how the cameras came to be. 
But how do they handle? Very well. 


of the type of chip that made them pos- 
sible. Clockwise from top: Konica TC, Ma- 


A]l are a delight to hang around your 
neck. They fit easily in your hands, 
yet they don't give you that ham- 
fisted feeling you can get with some 
"pocket" cameras. For the most part, 
they are as simple as the TV commer- 
cials say they are: You just point, fo- 
eus, and shoot. 

All have automatic exposure of the 
aperture-preferred type. You set the 
lens opening, and the camera auto- 
matically sets the shutter speed. At 
first thought, that might seem a back- 
ward way to handle things. After all, 
most photographers are more con- 
cerned with getting shutter speeds 
fast enough to eliminate camera 
shake, or to freeze action, than they 
are with f-stops. 

Аз it turns out, when you use these 
cameras, you're rarely aware of the f- 
stop you're choosing. Most have no f- 
stop readout in the viewfinder, but the 
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miya NC1000, Minolta XG1, Olympus OM- 
10, Canon AV-1, Fujica AZ-1, Nikon EM. 


shutter speed the camera selects is 
displayed there (except in the MV). So 
it's still the shutter speed, not the ap- 
erture, that gets your attention. Sure, 
you're turning the aperture ring, but 
for all practical purposes you're actu- 
ally setting the shutter speed, since 
the camera changes it as you change 
aperture. 

After using all of these cameras, I 
think removing the shutter-speed dial 
is an effective streamlining measure. 
But 1 also feel the Pentax MV carried 
things too far in totally eliminating 
shutter-speed information. Even a be- 
ginner can cope with the concept of 
shutter speeds. Eliminating them en- 
tirely robs the novice of the opportuni- 
ty to understand exposure on any lev- 
el other than a yes-no basis. For that 
reason, I prefer the Pentax ME. 

The makers have gone to great 

Continued 


New Nikon EM is the lightest, cheapest, simplest Nikon that has 
ever been made. The camera features its own series of light- 
weight lenses, plus the SB-E dedicated flash. 


Alternatives to the 
amateur automatics 


Though the cameras covered in this arti- 
cle are aimed directly at the beginner, 
they are not—by any means—the only 35- 
mm SLR's suitable for the snapshot pho- 
tographer. Any of the compact automat- 
ics—like the OM-2, Nikon FE, and others 
—are just about as easy to use. Just slip 
them into automatic mode and ignore 
their shutter-speed dials. While many 
compact automatics are more expensive 
than the amateur SLR's, others are actual- 
ly cheaper. The introduction of the new, 
super-simple amateur cameras may make 
obsolete some of those more expensive 
compact automatics in the minds of some 
buyers, and that will force discounters to 
cut their prices even lower. So check them 
out before you buy. 

Even less expensive and easier to oper- 
ate is the new Hanimex Flash Reflex 35 
(below). It lacks the interchangeable 
lenses and automatic exposure of the am- 
ateur 35's, but it does contain a built-in 
flash. Just pop it up and fire away. The 
flash adjusts its output according to film 
speed and your distance from the sub- 
ject. 

Non-flash exposure is controlled manu- 
ally. You turn the aperture ring until the 
green LED lights up. Red diodes show 
over- and underexposure. The lens is a 41- 
mm 1/2.8, and the whole camera weighs 
just a bit over 12 ounces.—4A.J.H. 


lengths to make the cameras as goof- 
proof as possible. Most give visual 
warnings in the viewfinder to tell you 
if you must change f-stops. The Nikon 
EM has a beeper to warn you if the 
required shutter speed drops below 1/ 
30 second (which would create blur in 
hand-held shots) or if there is so much 
light that a photo would be overex- 
posed at even the fastest shutter 
speed, 1/1000 second. 

Flash is highly automated, too, if 
you use the dedicated flash units each 
manufacturer makes specifically for 
its auto SLE's. Typically, these dedi- 
cated units fit your camera's hot shoe 
and automatically set the shutter 
speed when turned on. They will then 
provide automatic flash exposure at 
one or two different f-stops. Refine- 
ments include Nikon's viewfinder 
warning light to alert you if you've set 
an f-stop out of the range covered by 
the flash. There's even a ready light in 
the finder. Olympus is another cam- 
era with a viewfinder ready light. The 
OM-10 also has a unique LED in the 
viewfinder that blinks after a flash ex- 
posure to confirm that the exposure 
was correct. It's a sort of electronic pat 
on the back. If you don't get it, you did 
something wrong. I like the idea. 
sure, a lot of flash units have test 
lights—but not in the viewfinder. And 
most stay lit only a few seconds. 


Handling tricky lighting 

А lot of experts scoff at automatic 
cameras, saying they don't give you 
the control you need to deal with atyp- 
ical exposure situations. Well, Гуе 
been using automatic cameras profes- 
sionally for some years, and I've found 
that atypical situations don't occur 
very often. When they do, they tend to 
fall into two common types, and the 
camera makers have made provisions 
to handle both. 
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Canon AV-1 has convenient snap-open battery compartment 
that's slicker than coin-open types on other cameras. AV-1 has 
full exposure automation from 1/1000 second to two seconds. 


The more common situation is a 
backlighted subject framed against a 
bright background, such as the sky. 
The bright background fools the me- 
ter into underexposing by about two 
stops. So the camera makers have 
added compensation dials, usually on 
the knob that sets your camera to your 
film's ASA rating. When you encoun- 
ter a backlighted situation, just set 
the compensator dial to +1% or +2 
stops, and the camera will automati- 
cally give you the proper exposure. 

The Nikon EM and the Canon AV-1 
are even simpler. Both feature a but- 
ton you press; it adds two stops more 
exposure with the EM, and a stop and 
a half with the AV-1. I much prefer 
this system to the dials. It's faster and 
easier than turning dials, and the sys- 
tem automatically readjusts when 
you release the button. (You have to 
remember to reset compensator dials, 
or the camera will continue to com- 
pensate—overexposing every shot.) 

All cameras except the EM and AV- 
1 also provide for the opposite situa- 
tion—a bright subject against a dark 
background. In this case you just ad- 
just the compensator dial to decrease 
exposure one or two stops. You can 
achieve the same effect on the EM and 
AV-1 by simply adjusting the ASA 
setting. Double it to cut exposure one 
stop, quadruple it to cut by two. 

In addition to its compensator, the 
Fujica AZ-1 has another way to han- 
dle these two atypical exposure situa- 
tions. It's a memory lock, of the type 
used in some early automatics. To use 
it, you take a close-up reading of the 
main subject, then press the shutter 
release halfway. This locks the cam- 
era's exposure memory circuit to the 
right exposure (ignoring the back- 
ground). Then you can back off and 
shoot the whole scene as normal. 

This is good for a novice, because 


you needn't analyze the lighting to de- 
cide if compensation is necessary, or 
what sort. If there's any doubt, you 
just use the memory lock and let the 
camera make the decision. 


Auto winders 


All the amateur automatics have 
specially designed auto winders that 
sell for less than $100 when dis- 
counted. Most will deliver around two 
frames per second at peak rate. The 
EM's peaks at about 2.5 frames per 
second, the OM-10’s, at three. 

All the motorized winders can be 
added to or removed from the camera 
at any time, even in the middle of a 
roll, though some are a bit easier than 
others to install. Of course, these units 
are so light and compact that many 
users leave them in place most of the 
time. Even with motors in place, the 
little SLE's may weigh less than some 
full-size 35's. 

One of the big advantages of these 
little cameras is that they are largely 
compatible with the huge systems of 
lenses and accessories developed for 
their professional big brothers. That 
makes them a good choice as a second 
or third camera body. And a parent 
deeply involved in photography can 
buy one for other members of the fam- 
ily, knowing they will be able to make 
use of many of his accessories. 


What about bugs? 


If these new cameras are so sophis- 
ticated, so packed with complex elec- 


tronics and features, aren't they prone 
to a lot of bugs? Not really. 

Though they contain more features, 
there are fewer moving parts. Also, 
electronics are not subject to a lot of 
the problems that can plague mechan- 
ical parts. Springs can stretch and 
gears can wear, but electronics are dif- 
ferent. "When you get an electronic 
instrument," says Lopinto, "if it works 
fine for the first 30 days, you can gen- 
erally depend on its working well for 
the life of the product." 

Of course, electronics are not infal- 
lible. In fact, some repairmen don't 
like them. Peter Schwartz, an inde- 
pendent repairman in Stratford, 
Conn., has a few gripes: "They are 
subject to corrosion from a leaking 
battery, and repairs are more expen- 
sive. With a mechanical camera, re- 
pair costs can vary—from $15 and up. 
With electronics, they start at $40." 

Then there's the problem of dead 
batteries. Some cameras can't operate 
with them. Others have a single, me- 
chanical shutter speed that can get 
you by if you know enough to run a 
camera manually. The Fujica AZ-1 
provides three manual speeds. 

True, the manufacturers have tak- 
en steps to help conserve battery pow- 
er. The OM-10 viewfinder display 
shuts itself off 90 seconds after you 
press the shutter release. And Nikon's 
whole metering system shuts off after 
20 seconds. Still, the fact remains, 
batteries wear out—I often burn a set 
a month—and when they do, none of 


PS buyer's guide to economy single-lens-reflex cameras 
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Camera Discount WxHxD (oz. Finder information operation compensation 
Canon AV-1 394 5.5 17.31 Needle shows shutter speed, No +13 stop, backlight 
#/1.8 lens 220 3.38 over- and underexposure button 
1.88 camera-shake 
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Fujica AZ-1 has three mechanical shutter 
speeds if batteries die, exposure compen- 
sation of plus or minus two stops. 


these cameras will work at full capac- 
ity. The moral: Carry spare batteries. 
Where will cameras go from here? 
One indication is the direction taken 
by the Konica FS-1. The new SLR, not 
available at press time, has a built-in 
motor that automatically loads the 
camera. Just drop in the film car- 
tridge, and the motor threads the film 
and advances to frame one. Exposure 
is automatic, with or without flash. 
Another development sure to reach 
these compact new 35-mm SLR’s is 
auto-focus. It's already available in 
other types of cameras, so it's just a 


matter of time. Gs) 
Winder 
(ir JJ Comments 
2 Compatible with much of Canon _ 
алын. With 199A 
icated flash gives choice of 


LED's show shutter speed, 


Standard lens is 43—75-mm zoom. 


Fujica AZ-1 535 5.23 20.3 1/60, Dia! type, +/— 2 stops, 2 
43-75-mm 240 3.5 over- and underexposure 1/250, and memory lock Excellent provisions for exposure - 
zoom 2.1 warning 1/1000 compensation and for shoeting with 
sec. | | batteries 
Konica TC 348 33 26.0 Needle shows shutter , Manual at lock and No winder Shutter-preferred automatic with 
1/1.7 lens | 180 2 manual operation signi all speeds mode complete manual mode 
Mamiya NC 399 5.34 25.0 Needle shows shutter speed No Memory lock and No winder Shutter-preferred automatic with 
1000 180 3.27 manual mode complete manual | 
f/1.7 lens 2.0 
Minolta XGI 434 5.62 27.0 LED, shutter speed, flash ready М№о Manual mode 2 Aperture-preferred automatic with 
f/1.7 lens 240 RM light complete manual mode 
Nikon EM 2388 5.3 16.25 Needle shows shutter speed, 1/90 sec. +2 stops, backlight 2.5 Excellent blend of features and 
f/1.8 lens 240 3.4 over- and underexposure; LED button sound engineering. Takes Nikon's 
2.1 flash ready light; LED flash Nikkor lenses or new lightweight 
incorrect- es warning series E lenses 
5.3 15.9 LED's show ed, No Dial type, +/- 2 stops 3 Optional manual adapter adds 
M-10 3.3 flash ready lent ar confirm max. shutter-speed dial. Dedicated flash 
#/1.8 lens 2.0 properly exposed flash choice of two auto 
Pentax ME 483 5.16 16.2 LED's indicate shutter speed, 1/100 sec. Dial type, +/— 2 stops 1.5 ку small and light. NUM 
f/1.7 lens 230 3.25 over- and underexposure max. shutter speeds to ei 
1.95 warnings Center- аа А, Tale Такеѕ 
data back 
Pentax MV 315 5.15 14.8 LED shows and 1/100 sec. +/— 2 stops comp. No winder No display of shutter speed 
f/2.0 lens 190 gg канша, d light. Ready ring 
Ricoh XR-2 359 5.5 28.0 Needle shows shutter speed, No +/— 2 stops, dial type, No winder Pentax K lens mount gives wide 
f/2.0 lens 237 aa" aperture visible manual mode choice of optics 
Yashica FR 1 430 5.61 22.9 Needle indicates shutter speed, Dial type, +/— 2 stops Takes RTF 540 flash for 
f/1.7 lens 215 3.43 over- and long-exposure zones max. ic flash at up to five 
1.97 flashes per ‘ | 
| | ! | with FR series of accessories 
Yashica FR II 405 5.61 35.0 Needles show shutter speed No +/— 2 stops, dial type 2 Compatible with FR series with 
f/1.9 lens 204 de and aperture electromagnetic accessories 


Note: Discount prices shown indicate the going rate at competitive shops and mail-order houses. Most of these shops won't (and the mail houses can't) give you much advice on shopping 
or learning to use a camera. Only the shops that charge close to list price can afford that kind of service. 
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PHOTOGRAPHY 


LaserColor printer houses lasers to generate red, 
green, and blue beams, and minicomputer for pro- 
cessing information scanned from transparency. Op- 
erator can dial in special settings for "wild" prints. 
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Lasers and digital 
electronics combine to 
make startling color prints 
from your slides 


By ARTHUR FISHER 
PHOTOS BY THE AUTHOR 


WEST PALM BEACH, FLA 
1 popped my transparency of a sun- 
washed church into a slide carrier and 
watched its image, stark against a 
deep-blue sky, appear on the TV 
screen of a previewer. Then the fun 
began. I started turning the small 
black dials—five of them—on the front 
of the previewer. 

As I did, the image on the screen 
underwent а series of amazing 
changes, some subtle, some bizarre. 
The blue sky changed to cherry red, 
then lemon yellow; the church to 
green or violet. Contrasting color ac- 
cents sprang up in unexpected places. 
And all under my complete control 
at the twirl of a dial. Now for the kick- 
er: Every one of the apparently unlim- 
ited variations I could create—there 
are actually 3456 of them—could be 
translated into a finished print just by 
transferring the dial settings to a de- 
vice called the LaserColor printer. 


* a I 
Continued 


Two views of Tony, author's son, demon- 
strate difference between straight print 
(above) and LaserColor Art print (top). The 
subtly posterized print treatment can be 
mail-ordered and made directly from the 
original transparency. 


Range of possibilities from LaserColor is shown in 
sequence beginning on opposite page. Original 
slide appears at far left, top. Underneath is the La- 
serColor previewer, in which the slide is placed; the 
image on the TV screen corresponds to one of the 
3456 possible color variations chosen by twirling 
five dials through multiplesettings. Dial settings are 
subsequently transferred to printer. Big picture, op- 
posite, results from ART COLOR setting. Wild print, 
left, shows hues arbitrarily chosen. 


LaserColor is the name given by a 
Florida company, Photo Electronics 
Corp., to a unique new process for 
turning slides into color prints. The 
technique combines the special attri- 
butes of laser light and the power of 
digital data processing to yield this to- 
tally different electronic method of 
photographic reproduction. 

Here is how it works: The 35-mm 
slide to be printed is placed in the La- 
serColor printer, where it is scanned 
by three laser beams—red, green, and 
blue—generated by two gas lasers. Be- 
cause the colors of laser light are so 
pure, and because the light can be fo- 
cused to a very small spot, the beams 
can accurately "read" minute changes 

[Continued on page 142] 


Posterization effect here is less subtle 
than in portrait on previous page. Instead 
of slicing slide's original colors into five 
shades according to density, as in ART 
setting, this setting uses a four-slice tech- 
nique, with broader color effects. 


Magical transformation of plain cygnet to 
Swan Prince: Just feed bird to previewer, 
turn dials until desired effect is seen. Pro- 
cess allows photographer to previsualize 
in seconds a print that normally takes 
many hours of darkroom work. 
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PHOTOGRAPHY 


By A. J. HAND 
PHOTOS BY THE AUTHOR 


` Imagine a Toyota or Datsun that 
could accelerate from zero to 60 in two 
seconds. And deliver 450 miles per 
gallon on the highway. And sell for 
under $3000, complete with electronic 
autopilot. Impossible? Sure it is. But 
that's what you'd get if the Japanese 
auto industry could keep pace with its 
photo industry. 

Let me explain. Some 10 years ago, 
the typical electronic flash was com- 
pletely manual. It gave about 70 
flashes from a set of batteries. Recycle 
times ran around 10 seconds. Price 
ran around $100. Today the typical 
flash is completely automatic. It can 
give as many as 1000 or more flashes 
from a set ot batteries, and recycle in 
one or two seconds. And it still costs 
about $100. Apply that kind of 
progress to the Toyota of 10 years ago 
and you'd have the supercar described 
above. 

One of the best things about this 
progress is that it has affected all 
types of flash units, from the simple 
amateur models to the high-power 
units with sophisticated systems of ac- 
cessories favored by the pros. It's the 
same sort of remarkable progress we 
describe in our piece on the new ama- 
teur SLR’s (this issue). 

In fact, it's progress in SLR's that is 
in large part responsible for the low 
price of today's electronic flash units. 
As Vivitar's marketing expert, Trevor 
Rice, explains it: "You can't charge 
more for a flash than people are pay- 
ing for a camera." 


Two directions 


The evolution of today's electronic- 
flash units has peaked on two entirely 
different levels. On one hand are the 


Dedicated or independent? 
Automatic or manual? 
Compact or jumbo? 

How to choose an 


flash 


Кл 


Sunpak Auto 522 is one of the most ad- 
vanced flash units made. It gives you a 
choice of four auto f-stops, variable man- 


independent flash makers such as 
Vivitar, Sunpak, Metz, and Braun. 
They have concentrated on automatic 
operation combined with a host of fea- 
tures and accessories that allow great 
versatility and creativity. A top-of- 


electronic 


ual-power settings, fast recycling, and a 
swiveling, tilting head. To come: adapters 
to mate unit with dedicated cameras. 


xn 


the-line unit such as the Sunpak 522, 
for example, has such features as a 
swiveling, tilting head for all-angle 
bounce flash; choice of four auto f- 
stops; variable power in the manual 

Continued 


Vivitar 285 Zoom Thyristor has a zooming 
lens that slides in and out to provide light 
coverage for normal, telephoto, and wide- 
angle lenses. The calculator dial automat- 
ically adjusts to indicate the change in 


power as you zoom. 


Filter holders on flash let you achieve cre- 
ative effects or filter the light to match var- 
ious color films. Other filters spread the 
light pattern to provide even coverage 
when you use ultra-wide-angle lenses. 
Shown here is a Vivitar 285. 


Dedicated units like these are the easiest 
type to use. They are made by the camera 
manufacturers to work only with specific 
camera models. The independent makers 
are now working on similar units that will 
have even more features. 


mode; a backup system of power 
packs; wide-angle attachments; fil- 
ters, slaves, grips, and so on, that 
could easily suit a pro. 

The camera makers have taken a 
different route. Their latest develop- 
ment is the so-called "dedicated" 
flash. This type of flash is designed to 
work hand in hand with specific cam- 
eras made only by the maker of the 
flash unit. By intercommunicating 


Tilting head of this Rollei Beta 4 adjusts to 
three different positions for bounce flash, 
as demonstrated in this triple exposure. 
Bounce light gives soft, pleasing effects, 
but it also wastes power and limits the 
automatic working range. 


SCIENCE‏ م ه2 امو 


Special contacts built into the camera's 
hot shoe enable dedicated flash units to 
communicate with the camera. This Nikon 
EM hot shoe (top) has three round con- 
tacts, while an ordinary hot shoe (above) 
has just a single contact. 


through special contacts in the hot- 
shoe mount, dedicated camera and 
flash simplify flash photography. 

Regardless of your level of photog- 
raphy, you will benefit from recent de- 
velopments. Take a look at the four 
basic classes of automatic flash and 
see what I mean: 

The compacts. If you're basically a 
snapshot photographer and use a 
flash only as a means of taking pic- 
tures when there isn't enough light, 
one of these may be your best bet. 
They are convenient—light, compact, 
easy to carry around, and right at 
home on even the smallest compact 
camera. In exchange for this conve- 
nience, you give up power and versa- 
tility. But if you pick one with an en- 
ergy-saving thyristor circuit (and 
you'd be foolish not to), you won't give 
up fast recycle times or efficient use of 
battery power. 

Shop carefully. Though there are 
some 40 compact automatics, only a 
few that I know of have thyristor cir- 
cuitry. These include the Sunpak 211, 
Spiratone Strobemaster II, Nikon SB- 
7E and SB-8E, Quantaray QTA-75, 
Kako 2508, Hitacon 2200ST, and the 
Argus ТСВ55. 

For general snapshot photography, 
any well-known brand will give you 
good service. But if you like to shoot 
with slow film such as Kodachrome 
25, be warned that for such units as 
the Spiratone, the matching automat- 
ic aperture is only f/1.4, and with the 
Sunpak 211 and Hitacon, just f/2. At 
ASA 25, none of the inexpensive com- 
pact units would let you shoot with a 


lens slower than f/2, and that rules out 
just about all wide-angles, zooms, and 
telephotos. For these lenses, you'd 
need a flash to give at least f/4. 
Medium size. These are hard to beat 
for the hobbyist, advanced amateur, 
and even some pros. They are quite a 
bit larger than the compacts, but still 


. small enough to mount on a hot or cold 


shoe. Almost all offer thyristor cir- 
cuitry and roughly double the power 
of the compacts. 

But the real reason for considering 
a flash in this class rather than a com- 
pact is the fact that many of them 
have features and accessories that can 
help lift you above the level of the 
snapshot photographer and his stark 
flash-on-camera photos. 

Examples? Swivel or tilt heads for 
natural-looking bounce lighting; 
zoom-flash head to efficiently cover 
wide-angle or tele lenses; filter sets for 
unusual color effects; bounce attach- 
ments; remote sensors; slaves for mul- 
tiple flash; and so on. 

If you don’t need features like these, 
a pocket unit—or one of the dedicated 
units we'll cover later—will be easier 
to live with. But if you want to use 
flash as a creative tool—not just a sub- 
stitute for sunlight—take a look at 
some of the more advanced medium- 
size units. 

A pair of the hottest sellers right 
now are the Vivitar 283 and 285. 
Though slightly bulky, they offer just 
about every imaginable feature and 
accessory you could want. A new Vivi- 
tar 2500 has much of the same versa- 
tility, but in a smaller package and at 
a slightly lower price. The 2500 was 
not available as this article went to 
press, but should be in camera stores 
this month. 

With the 285's BD-2 bounce attach- 
ment, I have a flattering light source 


Flash units come in a variety of sizes and 
shapes. As a general rule, the bigger they 
are, the more power and the more fea- 
tures they have packed inside. You should 
pick the unit that is best suited to your 
specific photographic needs. 


right on my camera so I can move 
about freely, shooting children, can- 
dids, parties, and so on—all automati- 
cally and as easily as if shooting 
straight flash on camera. 

For working in the dark, the 285 
has an illuminated calculator dial 
that automatically shifts to indicate 
the exposure changes that occur when 
you set the zoom-flash head to the 
wide or tele positions. 

If I have any complaint about the 
285, it's one that applies to all the au- 
tomatic flash units I have tried. It is 
hard to take advantage of auto expo- 
sure when shooting close-ups with my 
favorite films. There are very few 


Rollei Beta 4 accessories include filters 
and domes for special effects. The dome 
being fitted to the flash gives bounce 
lighting with a four-to-one ratio, which is 
ideal for black-and-white film. Another 
dome gives two-to-one ratio for color. 


Remote sensor of the Soligor MK-10A mounts on hot shoe and 
lets you get accurate auto exposures when shooting off-camera 
flash. Photos taken with off-camera flash have a more profes- 
sional look than those shot with on-camera flash. 


Battery clips are a good idea. If the cells leak, corrosion may be 
limited just to the clip, which is easy to clean or replace. Note, 
also, the hinged battery-compartment door; unlike removable 
doors, this one is impossible to drop or lose. 


Hanimex TB/655 has a slick battery-saving feature. The unit turns 
itself off after 60 seconds, but it remains charged and ready to 
shoot for at least another 20 minutes. You can turn the unit off 
manually by pressing the MANUAL OFF button (near thumb). 


Vivitar's top-of-the-line 285 has an extensive back-up system of 
accessories, including a bounce-light attachment, umbrella, pis- 
tol grips, remote-power packs, filter kits, slave, connecting ca- 
bles, cable release, and more. 


Sunpak 285 (shown at left) 
is a high-power, potato- 
masher-type unit with an 
extensive system of op- 
tional power sources. The 
510-volt power pack re- 
cycles in two seconds, 
even at full power. Nicads 
recycle in four seconds, 
alkalines in eight. 


Instant readout (right), a 
new feature from Sun- 
pak, gives the simplest, 
most legible exposure 
scale in the industry. It 
displays only the f-stop 
you have selected and the 
range of distances over 
which you can use that 
aperture setting. 


Flash features: What they are, who has them 


Automatic operation. The ability of a flash 
to adjust its light output to assure correct 
exposure. Most flash units today include 
this feature. 

Multiple auto apertures. Lets you take 
your choice of two or more different f-stops 
in the auto mode. It gives you depth-of-field 
control and the ability to work at a variety of 
shooting distances. 

Thyristor circuitry. A feature that saves 
the high-voltage charge not used during one 
flash, making it available for subsequent 
flash exposures. Prolongs battery life, dra- 
matically shortens recycle times, in some 
cases even allowing motor drives to be used 
with flash. Most auto units now have this 
energy-saving feature. 

Exposure test signal. Lets you make a test 
flash to be sure you will get proper expo- 
sure. You fire off the flash. If the signal lamp 
lights, you are assured of proper exposure. 
Most good automatics have it. 

Tilting head. Lets you aim the flash up- 
ward to bounce light off the ceiling for soft 
lighting. Available on many medium and 
large auto units. Some of the most ad- 
vanced also have a swivel-head feature that 
lets you bounce light off walls for soft side- 
lighting. 

Power. Intensity ofthe light produced by a 
flash. It governs your maximum working 
distance and the f-stop you can use. High 
power lets you use slower films and smaller 
f-stops, and work at greater distances as 
well as use bounce flash. The conventional 
measure of power is the guide number. The 


higher the number, the greater the power. 
But today most flashes are automatic, so the 
most meaningful measure of power is the 
smallest automatic f-stop you can use and 
the range of distances through which you 
can use it. Make sure any flash you choose 
will have enough power to let you use a 
workable aperture at your normal shooting 
distances, using your favorite film. 

Multiple heads. Flash with two flash 
tubes. One can tilt for bounce while the oth- 
er points ahead for fill lighting. Chinon Pro 
Twin and Osram have it. Similar effect is 
possible with bounce dome attachments, 
such as those for the Rollei Beta 4. 

Zoom. Ability to adjust angle of light out- 
put to match wide-angle, normal, or tele 
lenses. Vivitar 285, 265, and 365, and Toshi- 
ba ES-30 and ES-30G have it. Same type of 
adjustment may be made on other flash 
units by attaching accessory lenses or re- 
flectors. 

Auto off. Shuts off the flash if you forget 
to. Saves batteries. Hanimex TB/655 has it. 

Slave. Light-sensitive trigger that allows 
one flash to fire another without connecting 
cords. Àn option with many flash units. Also 
sold by accessory makers. Great for multiple 
flash. 

Illuminated dials. Calculator dials that 
light up for easy reading in the dark. Soligor 
MK-10A, Sunpak 421 and 411, Vivitar 285, 
and others have it. 

Filters, diffusers, and domes. Accessories 
that let you change the color or character of 
the light from a flash. For top-quality units. 


units that will let me shoot Koda- 
chrome 64 on auto at an f-stop any 
smaller than f/8. That’s just not small 
enough for macro work. 

Even if I could settle for f/8, most 
automatics have a minimum working 
distance of around two feet. That 
forces me to use off-camera flash, and 
things start getting clumsy. What this 
boils down to is if you like to shoot 
close-ups, you'll have to do it manual- 
ly, even with an automatic flash. 

Large units. This 1s the powerhouse 
class of automatics. А flash of this 
type typically has a head attached to a 
vertical handle, and it must be 
mounted to your camera via an acces- 
sory bracket that threads into the tri- 
pod socket. These big units are really 
aimed at the professional press or 
wedding photographer, but anyone 
who needs extra power and fast recy- 
cling times can use them. 

Most versatile of all these is proba- 
bly the Sunpak 522. It's a real work- 
horse that will take 510-volt power 
packs capable of recycling in just two 
seconds, even at full power. I was par- 
ticularly impressed by its provisions 
for bounce. The head will swivel to the 
side as well as tilt. This lets me use 

[Continued on page 141] 


discs 


DBX-encoded 


— records without noise 


Now loud music won't 
torture styluses, surface 
noise won't needle you 


By LEN FELDMAN 


When I first heard one of the new 
DBX-processed records, I had to look 
twice to make sure I wasn't listening 
to a live radio broadcast or profession- 
al-grade open-reel tape machine. 
DBX, Inc., located in Newton, Mass., 
has developed a system of disc encod- 
ing and decoding that minimizes two 
problems with discs: surface noise and 
limitations in dynamic range (differ- 
ence between loud and soft passages). 
Special discs now being marketed re- 
quire a DBX decoder (photo) to enjoy 
their noiseless properties and wide dy- 
namic range. 

Conventional disc recordings have 
noise and dynamic-range problems 
despite advances in recording technol- 
ogy. Some larger recording studios, for 
example, now produce master tapes 
with advanced digital recording tech- 
niques [PS, Маг. '78]. But the discs 
made from these ultra-quiet, high-dy- 
namic-range master tapes still have 
the usual amount of background sur- 
face noise—a characteristic of even 
the best vinyl long-play records. 


MASTER-TAPE SIGNAL 
+15 ге. 
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Two-step process compresses wide- 
range signals during encoding of discs, 


ENCODED-DISC SIGNAL 
TRACING 
pe E ons 


Furthermore, even though digital 
recording enables recording engineers 
to capture the full dynamic range 
(loudest “louds” and softest “softs”) on 
their master tapes, these dynamic- 
range extremes can’t be included on 
discs you buy. If they were, record 
grooves would have to be very far 
apart (decreasing playing time), or 
wiggles in one groove might break 
through to the next. Also, disc surface 
noise would interfere with soft pas- 
sages. 

The DBX process is called linear 
companding (diagram). Live music or 
music on some digital master tapes 
may have over 90 dB of dynamic 
range. Normally, recording engineers 
arbitrarily compress the loudest 
sounds and make the soft passages 
louder to “fit” a program on conven- 
tional vinyl-pressed records. At best, 
these discs can handle some 60 dB or 
so of dynamic range. 

For a DBX-encoded record, com- 
pression is also used. But instead of an 
arbitrary and varying value, the com- 
pression is exactly 2:1. In other words, 
every two dB of loudness change in 
the music becomes one dB change 
from the encoder. Аз shown, music 
with 100-dB dynamic range is com- 
pressed by the encoder to only 50 dB. 
This modest level is easily accommo- 
dated in a vinyl record. The softest 
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then cuts surface noise апа restores dy- 
namic range during playback. 


Low-cost decoder ($108) from DBX ex- 
pands music compressed to "fit" discs. 


passages are still well above surface 
noise. And the loudest passages are 
well below the recording level at 
which grooves might be destroyed or 
needles couldnt handle the wide 
groove undulations. 

To play DBX-encoded records prop- 
erly, a special decoder must be con- 
nected via tape-monitor jacks or be- 
tween your preamplifier and power 
amplifier. This decoder expands the 
signal by the same amount the encod- 
er compressed it. That is, every dB of 
level change traced by the phono pick- 
up is expanded into a two-dB change. 
Expansion, however, is in two direc- 
tions. Not only are the "louds" made 
louder, but the "softs" are made very 
much softer. Disc surface noise is low 
to start with, but the decoder reduces 
its amplitude by as much as 30 dB. At 
that level, surface noise is literally in- 
audible. 


No-noise labels 


Although DBX introduced this en- 
coding/decoding principle several 
years ago, it was a relatively small 
company and couldn't interest record 
companies and the public in its noise- 
less-disc technique. But now DBX has 
been acquired by the BSR Company, a 
major producer of record players. 
With this new backing, DBX has been 
able to commission several record 
companies to start producing DBX- 
encoded discs. . 

Initially, the new discs will carry 
mostly classical music, on such labels 
as Desmar, Orion, Vox Turnabout, 
Desto, Chalfont, and Sine Qua Non, as 
well as DBX’s own Recording Tech- 
nology Showcase series. At least 10 
more record companies are also ex- 
pected to participate. 

“The advantages of DBX-encoded 
discs will be self-evident to both the 
consumers and manufacturers of 
records,” says Jerry Ruzicka, DBX 
marketing vice-president. That is 
something of an understatement, 
judging from the first few DBX-en- 
coded discs I’ve heard. The emotional 
impact of wide-range, noise-free re- 
cording was previously available only 
on the finest master tapes played on 
studio equipment. Now it can be en- 
joyed on ordinary hi-fi equipment. Bs] 
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: Overall size of this fine, framed print of 
Claude De Jong’s 1630 painting of Old 
London Bridge is 15" by 46". Hung in a 
snug hall, it's unmatted and glazed. 


X 


Miter all grooved oak strips to length, assemble three 
1 around Plex. Mount print on hardboard with smoother. 


Lack a framing vise? Cut a clamping jig from 34” plywood. 
Pad frame with scrap strips while gluing and bradding. 


Remove p 


Here are two quick ways 
to transform prints 

into art objects—and 
ideal Christmas gifts 


By AL LEES 


If you've priced large framed prints of 
late, you'll know why they're prized as 
gifts. Frame molding—and custom as- 
sembly—come high. You can trim 
costs by making your own framing 
stock; and both frames shown here are 


rotective mask from Plex, slip hardboard into 
grooves, then flip frame face up. Fourth strip now goes on. 


Length of this assembly called for aluminum-bar brace near 
both hanging points to relieve strain on miter joints. 


sturdy enough for oversize prints cov- 
ered with glass or acrylic. 

The two framing techniques ex- 
plained here differ widely, but each 
does an efficient job of displaying— 
and protecting—an art print. For the 
second method, you don't even need a 
miter box. 

The first method is unorthodox in 
several ways. It dispenses with a mat 
border altogether, since a big print in 
a tight space shouldn't be expanded. 
And, to avoid future rippling, the 
print is glued to a hardboard backing. 
Most professional framers won't per- 


Large Audubon Elephant Folio print, un- 
der glass, is secured in the simple double 


frame in the sketch below. The stock di- — 


mensions shown are actual sizes. 
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manently mount a good print, claim- 
ing that this decreases resale value. In 
this case, however, it was a practical 
expedient. I used a 3M spray adhesive 
available at art stores. 

Unglazed prints are vulnerable to 
soiling and scratching—especially in a 
traffic lane, as here. Plexiglas offers 
ideal protection. Though lighter than 
good picture glass of the same size, 
Plex is still heavy in big sheets, so be 
sure your frame will hold together 
without sagging. I avoided the prob- 
lem by bracing—locating two alumi- 
num bars so they'd fit in the wall-pan- 


ute 
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Cut back-frame strips in pairs so 
pieces will be same length. Cut top 
and bottom strips to width of print; cut 
other pair 175" longer than print height. 


2 
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Butt lattice strips at corner and scribe 
diagonal line from inside corner to 
outside corner as shown. Next, remove 
unmarked strip for mitering later. 


el grooves. No grooves? Your frame 
will still set flush if you recess the 
braces. 

Even simpler is the clever tech- 
nique below, devised by Erwin V. Co- 
hen of Brooklyn. He calls it "painless 
framing" because it spares you the 
fuss of making perfect cuts in a miter 
box, saves the cost of frame molding, 
and is ideal for large frames that call 
for extra strength. 

Depending on the quality of your 
wood, you can choose either to paint 
these frames or give them a natural 
finish. Gs) 


Assemble back frame with glue and 
finishing nails. Predrill through side 
strips and countersink nail heads. After 
glue sets, clamp on pair of front strips. 


Cut on mark with backsaw. Repeat 
procedure for opposite end of this 
still-clamped strip and duplicate proce- 
dure on parallel strip. Replace uncut pair. 


After trimming un- 
5 cut pair to fit be- 
tween first pair, glue all 
strips to back frame. 
Plane and sand outer 
edges so back and front 
frames appear to be sin- 
gle piece of wood. Putty 
the nail heads and stain 
or paint the frames. 
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New-generation 


particleboard 


— handsome, strong, and cheap 


From the labs: products to 
make the most efficient 
use of our nation's forests. 
First of two parts 


By FRANKLYNN PETERSON 
and JUDI R. KESSELMAN 


If you've shopped for lumber or ply- 
wood recently, you know how fast 
prices are climbing. One major rea- 
son—demand. U.S. builders and 
craftsmen annually consume over 13 
billion cubic feet of wood. 

But every year loggers leave anoth- 
er 10 billion cubic feet of rejected logs 
and wood residues to rot in the forests. 
And several billion cubic feet of scraps 
from the wood industry are burned as 
waste. So today's wood scientists are 
vigorously researching ways to turn 
waste wood into high-quality building 
materials. 

The Forest Products Laboratory 
(FPL) in Madison, Wis., 1s one of these 
research facilities; others are Wash- 
ington State University, Purdue Uni- 
versity, and the Southeastern Forest 
Experiment Station in Athens, Ga. 

In recent years, these labs have de- 
veloped exciting new materials with 
an astonishing variety of uses, rang- 
ing from cabinet-grade woods to 
boards strong enough for studs and 
joists. And still more innovative 
building materials are in the testing 
stage. Says FPL researcher Bob Geim- 
er, "Ideas I thought terribly exotic 
only three years ago are being serious- 
ly looked at right now." 

Currently, most lab time is devoted 
to turning wood particles into highly 
engineered wood sheets that match 
the size and strength of plywood with- 
out matching its price and unpredict- 


ability. Several such products are al- 
ready on the market, and more will be 
out within a few years. These new 
manufactured woods will provide a 
wider choice of quality, low-cost mate- 
rial, which, according to Gerald Koe- 
nigshof of the Southeastern Forest 
Experiment Station, could help lower 
the cost of traditional building mate- 
rials. 

"Being able to profitably use almost 
100 percent of the forest instead of 
only about a third of it will make quite 
a difference," Koenigshof says. With- 
in five years he expects an impact on 
the price of plywood and lumber. 


Manufactured-wood varieties 


As used by scientists, the term par- 
ticleboard includes any board manu- 
factured from wood products, even 
hardboard panels where the wood par- 
ticles are no longer visible. In fact, the 
use of wood pieces for manufactured 
boards dates to the 1920's when Wil- 
liam H. Mason first produced hard- 
board (Masonite) from wood fibers. 
Particleboard (called "underlayment" 
by some lumber dealers) has been on 
the market since the late '40's. Parti- 
cleboard plants convert an impressive 
amount of otherwise-wasted wood 
into a useful product. For example, a 
new Forex Leroy particleboard facto- 
ry in Val D'Or, Quebec, will convert 
wood shavings and sawdust from 
nearby lumber mills into 100 million 
square feet of particleboard a year. 
Previously, most of this raw material 
had been burned, creating a particu- 
larly noxious form of pollution. 

Large stands of previously unused 
trees make up the raw material for 
waferboard, the newest type of manu- 
factured wood. The first fruit of con- 
temporary lab research, the new 
board is made from large, thin chips of 


aspen wood. Until now, aspen trees 
had little commercial value aside 
from some limited use in paper mak- 
ing. 
Waferboard has other advantages. 
Like particleboard, it's structurally 
sound enough to be used for furniture, 
as well as for indoor sheathing. Like 
hardboard siding, it's also weather- 
proof, and strong enough to be nailed 
directly to bare studs for building ex- 
teriors. 

Unlike either product, both sides of 
a waferboard panel have a striking, 
real wood texture that lends itself to a 
variety of finishes. 

Demand for waferboard is already 
great. William Flanagan, vice presi- 
dent of marketing for Blandin Wood 
Products Co., says, "We're rushing to 
triple our Blandex capacity within a 
year and a half.” Blandex is Blandin’s 
waferboard. MacMillan Bloedel 
Building Materials, a Canadian firm, 
markets waferboard under its As- 
penite trademark (though some lum- 
beryards use "Blandex" when refer- 
ring to either product). And Potlatch 
Co. recently announced construction 
plans for two new plants that should 
be producing waferboard by 1981. 


From scrap to sheathing 


All the manufactured boards are 
produced in basically the same way 
once the raw material is prepared. 
The wood fibers, shavings, or chips are 
mixed with about five percent syn- 
thetic resin and about one percent 
wax, then subjected to intense heat 
and pressure. 

In the Forex Leroy particleboard 
plant, for example, a mixture of 85 
percent wood shavings and 15 percent 
sawdust is laid out on eight-by-20-foot 
steel plates, then spread with a mix- 

Continued 


Dramatic two-tone finish enhances tex- 
ture of Aspenite waferboard used for this 
credenza and matching wall paneling. The 
striking new particleboard has a raised 
wood-chip surface that can be painted or 
stained in a variety of finishes. 


For simple vacation cottages, one thick- 
ness of waferboard serves both as exteri- 
or cladding and interior paneling. The 
new particleboard is accepted by most 
U.S. and Canadian codes as a substitute 
for exterior- and interior-grade plywood. 
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Flakes of poplar wood (top), aligned for 
strength, form a four-by-six-inch panel of 


experimental particleboard. Another test 
board of the same size (above) features 


Kitchen cabinets of Aspenite waferboard Upper cabinets have a special "wiped" large chips of yellow pine and other soft- 
are sturdy, inexpensive, and handsome. finish: a coat of thinned enamel brushed woods. Manufactured by the U.S. Forest 
Base cabinets are finished with clear poly- оп, then wiped with a cloth to highlight Products Lab, both boards may be com- 
urethane to emphasize the natural wood. the three-dimensional-look surface. mercially available within a few years. 


Mat of wood chips, wax, and resin 
emerges from waferboard press (top). 
Next, panels are cooled in large racks 
(above). Edges are then trimmed and 


ture of urea formaldehyde resin and 
wax. А dozen plates at a time are fed 
into a press, where the mats are sub- 
jected to about 300 psi at 300 degrees 
F for five minutes. The resulting pan- 
els, 3% to two inches thick, cure for four 
days. Prefab-home builders use the 
large panels for one-piece walls or 
floors, but Forex Leroy saws most of 
the sheets into smaller panels or into 
precut furniture parts. 

Hardboard goes through a similar 
process, but a different resin is used: 
Waterproof lignin, the natural glue 
that holds trees together, is mixed 
with about one or two percent pheno- 
lic resin. 

Phenolic resins alone are used at 
the Blandex  waferboard factory. 
FPL's Bob Geimer explains that the 
phenolic resins are three times more 
expensive than urea formaldehyde, 
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sheets are cut to standard dimensions. 
Panel thickness depends on amount of 
raw material fed to press. Panels can be 
used structurally and exposed to weather. 


ue 


but are also more water resistant. He 
adds, "One waferboard company I 
know of uses, instead, an isocyanate 
glue, similar to those one-drop 'super 
glues.' 33 

Use of superior resins was one of the 
research breakthroughs that made 
waferboard possible. Another was the 
decision to try fairly large chips in- 
stead of smaller particles. These ex- 
periments with chip size, number, and 
orientation led not only to the devel- 
opment of waferboard, but to wood 
products that were even stronger and 
more unique. 


Chips replace steel 


Today, commercial buildings with 
large roof areas use 18- or 22-gauge 
steel for roof decking. But FPL’s 
Geimer, working with a team of Pur- 
due researchers headed by Michael O. 
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Hunt, developed а type of manufac- 
tured board that can substitute for 
that steel decking. The 1'4-in.-thick, 
red-oak panel not only matches the 
strength and price of today’s ribbed 
steel decking, but requires less add-on 
insulation. 

Geimer explains: “We chose red oak 
because very little market exists at 
present for red-oak scraps or scrub 
trees.” 

The group also worked out three 
new techniques—layering, I-beaming, 
and orienting—to increase the stur- 
diness of its new roofing. 

One layer of randomly distributed 
rectangular flakes (each flake about 
two inches long by 0.045 inch thick) 
forms the inside two-thirds of each 
roof-deck panel. Sandwiched around 
this core are face layers of larger, 
thinner flakes (each three inches long 
by 0.010 inch thick). FPL tests show 
that for boards of the same weight, 
this three-layer configuration will be 
from 25 to 100 percent stronger and 
from 50 to 300 percent stiffer than sin- 
gle-layer boards. 

Layering also prevents waste. Until 
now, board manufacturers have 
thrown away about 30 percent of their 
potentially useful wood because the 
chips are too coarse. It takes too much 
resin to hold them together—and res- 
in is expensive. In three-layer boards, 
the cheaper chips can be used because 
the inner core doesn't require as much 
glue. 


The I-beam effect - 

Even though it’s perfectly flat and 
solid, the roof-deck panel’s engineer- 
ing characteristics resemble an I- 
beam. The face layers are dense and 
tough; the core big but not so tough. 
Rather than detracting from the pan- 
el’s overall strength, the core sepa- 
rates two distinct layers that add up to 
more strength than if they were 
pressed together. The I-beam effect 
can be controlled, Geimer says, by 
how fast the heat and pressure are ap- 
plied as the presses close. 

The FPL-Purdue roofing invention 
also features oriented flakes. Forty 
percent of the flakes in the outer 
layers are aligned with the length of 
the board. Just as trees and boards are 
strongest along their grain, FPL stud- 
ies show that panels with oriented 
flakes are twice as strong and as stiff 
as boards made with random flakes. 

After working out these new tech- 
niques, Geimer and associates devel- 
oped 17 diverse formulas for their 
roof-decking  particleboards. "That 
way, manufacturers can change the 
formula—wood type, glue, tempera- 
ture, pressure—as economics shift, 
and still meet building-code specs." 

The formulas for the FPL-Purdue 


product are available to any company 
that wants to break into the one- or 
two-billion-square-foot-per-year roof- 
decking market. And the techniques 
used to develop good-as-steel roof 
decking are being applied to a variety 
of other products. 


Lining up the chips 

For example, aligned flakes also 
make up the core of Comply, a hybrid 
panel developed at the Southeastern 
Forest Experiment Station with funds 
from HUD, the U.S. Forest Service, 
and the American Plywood Assn. 

Until recently, flake alignment re- 
quired slow, easily jammed mechani- 
cal flake orienters that used steel fin- 
gers to shove a relatively small per- 
centage of the flakes into approxi- 
mately lengthwise orientation. Now 
Prof. John Talbott of Washington 
State University has invented a jam- 
proof electrostatic method. 

"I saw the principle behind the pro- 
cess over 20 years ago," Talbott re- 
calls, "when I saw some wood particles 
that had picked up an electrostatic 
charge from handling. They were 
aligned in a nice array along the out- 
side of the plastic garbage can we 
were using." In the Talbott process, 
wood pieces drop down through a hori- 
zontal high-voltage field. The field in- 
duces electrical polarization in the 
wood fibers, which then snap into ori- 
entation ("plus" end toward "minus" 
electrode) like hair clinging to a rub- 
ber comb on a dry day. For the small- 
est particles, Talbott says, the process 
takes only milliseconds. 

Today, at least one particleboard 
company in New Hampshire uses 
electrostatic equipment. The new 
alignment technology should make it 
easier for manufacturers to produce 
Southeastern Forest's Comply panel. 
First developed in 1974, Comply fea- 
tures a core of oriented chips faced by 
layers of softwood. The resulting ma- 
terial matches plywood in strength, 
stiffness, and cost. 

Comply panels are already pro- 
duced by three companies and have 
been approved as sheathing by na- 
tional building codes. The material is 
also available as tongue-and-groove 
flooring. But the Comply researchers’ 
most dramatic achievement is load- 
bearing studs and joists. 

Three-fourths of a Comply stud's 
thickness is particleboard core; only 
one-quarter is softwood. The stiffness 
and strength of the resulting 2x4 is 
more predictable than sawn lumber, 
averaging right between the best and 
the worst studs. HUD has published 
performance standards for Comply 
studs, and they've been used success- 
fully in six test houses. Southeastern 
Forest's Koenigshof says that several 


All-in-one wall has studs and sheathing 
molded together in one piece. Wall sec- 
tion, created by Forest Products Lab, fea- 
tures a variety of experimental particle- 
boards. Wall's supporting members slip 
into grooves on top and bottom plates. 


companies are already looking into 
the manufacture of Comply studs and 
joists and one has tentative plans to 
open a factory next year. 


Chipboard of the '80's 

At the Forest Products Lab in Wis- 
consin, researchers are working on 
even more radical developments that 
could find their way into production 
during the next few years. 

Bob Geimer is experimenting with 
molded particleboard I-beams that 
look like I-beams and could be used in 
small commercial buildings. The FPL 
pilot plant has already test-molded a 
number of beam designs. None of 
them is yet more than half as strong 
as a plain wooden timber of the same 
size, but then particleboards were 
once flimsy, too, Geimer reminds. 

FPL engineers and technicians are 
also working on a startling building 
material that would eliminate sepa- 
rate beams, studs, and joists. They 
reason that, if they can mold a 2x4, 
and if they can mold a sheathing pan- 
el, why can't they mold both of them 
together? In the present form, the one- 
piece particleboard wall unit resem- 
bles a mottled-brown accordion-fold 
door (see photo). The builder would 
slip the accordion-folded support ele- 
ments into routed grooves in a 2x4 
plate nailed over the subfloor. A 
matching 2x4 plate would close up 
the top. The module would have the 
strength of wood framing and sheath- 
ing, but at substantial savings in cost 
and labor. 

Geimer thinks that the new parti- 
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Composite wood sandwich is formed 
from layers of softwood bonded to a parti- 
cleboard core. This Comply joist, devel- 
oped at the Southeastern Forest Experi- 
ment Station, is dimensionally stable, re- 
mains warp-free even after heavy rain. 


cleboard technology even has applica- 
tions outside the construction indus- 
try: railroads, for example. "We've 
converted some old ties into wood par- 
ticles and formed them into new, lami- 
nated-particleboard ties. Since the 
wood's been creosoted once, the new 
ties don't have to be treated again." 
The Santa Fe Railroad is running 
on 2000 of the laminated ties right 
now. If they hold up as expected, the 
FPL will again have expanded the 
uses for humble particleboard. @5] 
Next month: how to use particleboard 
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A home-built hydroponic 
setup makes it possible 


By G. W. KAUTZ 


Off in one corner of my basement, in 
an area only six by eight feet, I 
produce a continuous supply of lettuce 
and tomatoes for my family. My vege- 
tables grow under lights, hydroponi- 
cally—all the nutrients are delivered 
to them via the water [PS, Mar. and 
May '78]. I designed and built the set- 
up diagrammed above, using inexpen- 
sive materials. 

To assure a continuous supply of 
both vegetables, I plant, harvest, and 
replant according to a set schedule 
(see chart). My harvest goals are mod- 
est: seven tomatoes and two heads of 
lettuce a week. Early picking of let- 
tuce leaves and shelf-ripening of some 
of the green tomatoes are part of my 
scheme. Аз soon as a tray is harvest- 
ed, it's replanted. 

The trays are four feet long, seven 
inches high, and seven inches wide. 
Each holds four tomato plants or five 
lettuce plants. Construction details 
are shown in the diagram above. The 
bottom of the tray is V-shaped so that 
the draining and filling tube (a length 
of plastic garden hose with holes in it) 
can be laid along the lowest point. АП 
of the joints of the particleboard trays 
are secured with 1%-in., #10 flathead 
screws—four along each four-foot 
joint. The bottom joint is strengthened 
and smoothed with a good-quality wa- 
terproof tape, two inches wide. A six- 
mil polyethylene liner waterproofs 
the trays. By leaving the end boards 
square, I can rest the trays off their 
stands and they won't tip. To hold up 
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the plants, I tie a string to a stake, run 
it around the tomato, and then tie it 
to the opposite stake. 


Feeding circuit 

The arrangement of the plant trays 
is important because my hydroponic 
system uses what is called the gravi- 
ty-feed method: The solution is poured 
into the top tray and it runs—step-by- 
step—into and out of all the other 
trays, until it drains out the lowest 
into a pail on the floor. My arrange- 
ment requires a minimum 85-in. ceil- 
ing height. There should be at least 
two inches (vertically) between one 
tray's drain and the filling position of 
the next lower tray. Also, the plumb- 
ing circuit should be flexible, so that 
you can hook up the trays in two feed- 
ing circuits instead of one, if desired. 
(For ideal growth, young plants get a 
different feeding mixture than ma- 
ture ones.) 

The siphon loop shown at the drain 
end of each tray allows the nutrient 
solution to rise to the top of the aggre- 
gate (which corresponds to the top of 
the siphon loop), then drain out and 
into the next lower tray, leaving the 
upper one damp but not flooded. 

The plants grow in a mixture of 40 
percent sand and 60 percent gravel 
(%-іп. stones). Gravel alone should be 
placed in the bottom ofthe tray, cover- 
ing the hose by at least Yê in. Use grav- 
el also (about а 1%-in. band) at each 
tray end. This reduces plugging of the 
plumbing. Each tray holds about a cu- 
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Drain is made of a four-inch-long tube 
with continuous outside threads (as used 
for lamps). Buy tubing and nuts at lighting 
store. Force tube through small hole in 
polyethylene liner and out hole drilled in 
tray end. Hinge-post washer and regular 
washer (right) attach inside tray in order 
shown. Other washer and nut (left) fasten 
to tube on outside. Allow 34 in. of tube 
beyond the nut on the outside. 


bic foot of aggregate and weighs more 
than 100 pounds when filled. So put 
the trays on the stand before filling. 


Light and heat 


Both lettuce and tomatoes require 
between 1400 and 1600 foot-candles of 
light for about 15 hours a day. I use a 
standard two-bulb, four-foot fluores- 
cent light fixture and two incandes- 
cent light fixtures (mounted between 
the tube bulbs about 15 inches from 
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each end of the fixture). The fluores- 
cents provide most of the intensity 
and light spectrum, but the incandes- 
cents provide essential far-red rays. 
These are especially important to 
plants in the flowering stage. The cor- 
rect proportion of fluorescent to incan- 
descent is about three to one. Two 40- 
watt cool white fluorescents and two 
15-watt incandescents work well. My 
lights are controlled by an electric 
timer for greater convenience and re- 
liability. 

` The lights should almost touch the 
plants. Some arrangement must be 
made to raise and lower the fixtures. 
As you raise the lights, hang a curtain 
of aluminum foil from them, extend- 
ing down to the tray below. Also, place 
strips of foil on the aggregate surface 
to reflect light upward. This, plus 
careful pruning of suckers, will get 
light to the lower tomato leaves. 

Ideally, tomatoes should have a 
temperature of 78 degrees F day and 
night, and lettuce a day temperature 
of 74 degrees dropping to 61 at night. 
In an enclosed, insulated room, the 
lights alone will maintain it at 78 de- 
grees F when on; over the off period, 
the temperature will drop to 64 de- 
grees. This has proven satisfactory. 
However, be alert for exterior influ- 
ences such as an air conditioner or fur- 
nace. А minimum-maximum ther- 
mometer will tell you what tempera- 
tures have occurred. 

Many commercial hydroponic nu- 
trient formulas are available. If your 
local garden store doesn't carry any, 
you may want to order by mail from 
the sources given in the books listed at 
the end of this article. Using the ag- 
gregate mixture described, you should 
feed the plants every two or three 
days. You'll need about three liters of 
solution for each tray, plus an addi- 
tional five to assure that the last tray 
siphons. You can reuse the solution 
that drains out. If you have to leave 
your garden unattended for a few 
days, pour about five liters of solution 
into each tray, but don't let it rise 
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above the siphon loop. Thus it won't 
drain out. Fill each tray separately. 
This should last for above five days— 
longer with small plants. 

The pH (acidity/alkalinity) of the 
mixture must be carefully con- 
trolled—ideally between 6.0 and 6.5. 
Tests can be performed with an inex- 
pensive kit sold in aquarium stores. 
Usually city water is highly alkaline. 
Correct that by adding sulfuric acid or 
ordinary white vinegar. If the mixture 
becomes too acidic, add ammonium 
sulfate. 


Does it pay? 


The initial cost of my system is 
about $150. Some items (the light fix- 
ture, for example) I bought second- 
hand, and I recycled a discarded gar- 
den hose to use for draining and filling 
tubes. The annual operating costs are: 
electricity (2847 kWh at $0.025), 
$71.18; replacement bulbs (eight fluo- 
rescents at $1.79, 20 incandescents at 
$0.30), $20.32; plant food, $11; total, 
$102.50. 

You can expect to harvest the equiv- 
alent of about 100 heads of lettuce and 
about 360 (130 pounds of) tomatoes. 
Based on annual operating costs, ei- 
ther a pound of tomatoes or a head of 
lettuce comes to about 45¢. If you add 
the initial costs, amortized over a 
three-year period, your price is 66¢ 
each. Of course, it goes up with higher 
electric rates. 

But whatever the dollars involved, 
you don’t really grow a basement gar- 
den for economic reasons. Your re- 
ward is the superior taste of fresh veg- 
etables and the fun and satisfaction of 
growing them yourself. 


FOR FURTHER READING 


Beginner's Guide to Hydroponics, by James Sholto 
Douglas. Drake Publishers Inc. (801 2nd Ave., New York 
NY 10017), 1977. 

Beginning Hydroponics, by Richard E. Nicholls. Run- 
ning Press (38 S. 18th St., Philadelphia PA 19103), 
1 ; 

Gardening Indoors Under Lights, by Frederick H. 
Kranz and Jacqueline L. Kranz. The Viking Press (625 
a pil Ave., New York NY 10022), 1971. 

Hydroponic Gardening, by Raymond Bridwell. Wood- 
bridge Press Publishing Co. (Box 6189, Santa Barbara 
CA 93111), 1974. 


. For continuous harvest of 
| lettuce, start five plants in 
tray 1 the first week. Edible 
leaves will be ready by 
about week six. Heads ma- 
ture during the next two 
weeks. Start trays 2 and 3 at 
three-week intervals. When 
each tray is harvested, re- 
plant. For tomatoes, start 
four plants in tray 1 the first 
week. They should start 
producing by the 13th 
Remaining green 
ones are harvested the 17th 
week, shelf-ripened, and 
| tray replanted. Start other 
trays every six weeks. 
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You can rough it and still enjoy at 
least one at-home pleasure—a warm 
shower. This portable, 32-by-12-in. 
package opens up into a six-foot show- 
er (or changing room). 

To use it, you suspend the unit 
from a tree limb (or cantilever it from 
your camper), fill the reservoir at the 
top with six gallons of water (good for 
two showers—more, if you're frugal), 
and wait for the sun to heat the water. 
It takes an hour or less, depending on 
the sunlight, says the maker, L & R 
Distributing (Dept. SS, Box 337, Wood 
River, Neb. 68883). 

The reservoir and step pan are 
made of black, high-density polyeth- 
ylene. The nylon shower curtain is 
"camouflage" green and brown; the 
rope hanger, yellow. Solar Shower 
weighs about 13 pounds. 

The price, $94, includes shipping 
and handling.—Alice Garrard 
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By AL LEES 


A weekend retreat you use all year should take care of its 
own heating, as far as this is practical. Here’s a shrewdly 
designed house that not only keeps you snug all night on 
stored daylight heat, but will keep itself above freezing 
while you’re away, with minimal thermostat demand on 
any backup heat source. 

Interior masonry walls and tiled-slab floor capture heat 
from the winter sun and store it for slow release during the 
night. Placed about six inches behind the side portions of 
the all-glass south-facing facade are thermal walls that 
function as low-temperature radiators. The air space be- 
tween glass and masonry is heated and, through convec- 
tion, circulates heat throughout the 496-sq.-ft. living/din- 


THERMAL-SIPHON 
SUMMER COOLING 


Outer Trombe wall—plus inner masonry wall and floor—give off 
radiant heat after being warmed by low winter sun. Trombe wall 
also sets up convection currents. Roof projection shades ther- 
mal masses in summer, and high windows siphon off heat. 


Butterfly roof area at center provides ideal mounting for two to 
four solar collectors to supply domestic hot water, as shown in 
exterior view (top). Interior rendering, above, shows how this 
roof section adds architectural interest to ceiling and provides 
clearstory vent windows flanking fireplace chimney (compare 
with floorplan, below). Living/dining area is bathed with light. 


ing room. The Trombe walls take their 
name from Trombe and Michel, the 
French developers of this solar-heat- 
ing method. The low rays of the winter 
sun also penetrate all the way to the 
masonry wall that runs nearly the full 
length of this big room, creating a 
mass for thermal storage. 

All other exterior walls are cedar 
shingles over six-inch studs filled 
with fiberglass insulation. This keeps 
the heat in during the winter and out 
during the summer. Primary heat for 
the kitchen and bedroom areas is pro- 
vided by the centrally located, prefab- 
ricated wood-burning fireplace/fur- 
nace. Heat rises through a main duct 
from the glass-door firebox into a ple- 
num over the bath and bedroom hall. 
Adjustable registers above the doors 
to the bedrooms and kitchen deliver 
this heat; other registers off the ple- 
num—directed into the living/dining 
area—are opened only during sunless 
days when heat stored in the masonry 
has dissipated. 


A second backup system consists of | 


a regular furnace controlled by ther- 
mostats in both the bedroom wing and 


living/dining area, for periods when | 


the house stands unattended. The 
same overhead plenum and registers 
serve this heating system. 

Surrounding the bedroom wing, an 
earth berm has been heaped to about 
3% feet above the floor, minimizing 
heat loss or gain. (Ceiling insulation 
is nine inches thick.) 

Summer cooling is designed into the 
house via high windows that siphon 
off heat as it rises to the dual-pitch 
ceiling—and via the projecting awn- 
ing. Though not shown in our interi- 
or rendering, you'll probably want to 
equip the lower glazing with insulat- 
ing drapes—both to draw against the 
summer rays that cut in under that 
roof overhang, and to reduce heat loss 
when you're using the house on cold 
winter nights. 

Architectural design is not compro- 


mised for these heating and cooling | 


functions. The living/dining room 
benefits from the space, light, and 
drama provided by the clearstory 
notch above the hearth—the roof of 
which provides mounting for solar 
collectors. 


How to order your plans 

One set of detailed, professionally drawn 
blueprints for the Suncrest is $65; five 
sets (for construction, financing, obtain- 
ing permits), $95; the materials list and 
specifications are included at no extra 
cost. A mirror-reverse print can be or- 
dered for $10. Address orders or queries 
to Homes for Living, Inc. (you should 
specify the Suncrest plan), 107-40 Queens 
Blvd., Forest Hills, N.Y. 11375. Add $3 
for postage and handling. 


My wife and I found a way to make a 
small bedroom fit the growing needs— 
and possessions —of our teen-age sons: 
hanging beds, with no lower supports 
to disrupt furniture arrangement be- 


| low. With an 8' ceiling, you get 5'7" of 


clear headroom underneath, and a 


| 20%" clearance overhead. 


You can put the bunk platform to- 
gether on the floor, then bolt it to the 
wall; or—if you’re working alone—you 
can assemble it on the wall. The di- 
mensions for the beds we made are 43” 
by 79” (see drawing). Bolt holes are 
counterbored %” deep with a 1" flat 
wood bit, then drilled through with a 
3%" body drill. Use two 3% x 3" lag 
screws, with washers, at each stud lo- 
cation—four on the side rail, and one 
or two on the headboard. If you put the 
bed together on the floor, one stud lo- 
cation in the outer half of the head- 
board is sufficient; the inner corner of 
the headboard is supported by its con- 
nection to the side rail. 

If you assemble the bed on the wall, 
you'll mount the headboard first. This 


ALL LUMBER IS 2x10 A 
uz 


requires two stud locations. If spac- 
ing is off, anchor to the corner stud, 
angling the bolts in at 45 degrees. 

Bolt each corner of the bed together 
with three 2%” lag screws. Then add 
the bottom supports, securing each 
end with two 2!2" screws. If you're as- 
sembling the unit on the wall, angle 
the bolts upward about 30 degrees 
through the wall end of each support 
and into the side rail. 

Prop up the unsupported corner 
while you install the chain. Mark the 
ceiling-hook location 42'4" from the 
side wall, on the center line of a ceil- 
ing joist perpendicular to the outside 
rail, near the foot of the bed. If the ceil- 
ing joists parallel the side rail, and 
one does not fall directly over it, bolt a 
support in place between the two 
joists, either working from the attic, 
or bridging joists with a decorative 
block under the ceiling. Install the up- 
per hook, drop the chain (cut slightly 
long) over it, and install the lower 
hook directly under the chain, on the 
side rail. Leave several threads show- 
ing on each hook, and screw them in 
until the chain holds the bed level. 
The chain must hang straight to avoid 
side load. 

With the framework in place, cut a 
4x8 sheet of !2" plywood to fit into the 
bed opening, and insert it. Then fill 
the visible bolt holes; it isn't necessary 
to fill those inside the opening—just 
smooth them so there's nothing to 
snag sheets. Next, sand the unit, and 
paint or stain it. Finally, drop the 
mattress in. 

My boys use short stepladders to 
climb into their beds, but part of a 
wood extension ladder, or even a rope 
ladder, will work—James R. Baskin 


MATERIALS LIST 

2 10'2x10 pine 2 Зх 4" metal hooks 

ЖАСИ nthe 
x x x “ lag screws 

2' '4" metal chain 36 Зе" flat Es A 


Knowing the basics 
lets you 


tame The 
vo-siroke 


By E. F. LINDSLEY 


If it snarls instead of putts, and if you 
must mix oil with the gasoline, your 
new weed cutter, chain saw, snow 
thrower, or yard blower has a two- 
stroke-cycle engine. You'll also find 
such engines on mopeds, snowmo- 
biles, a few rotary mowers, outboards, 
lightweight portable generators, and 
the like—because they have fewer 
parts and tend to be lighter and more 
compact for the power delivered than 
their four-stroke brothers. 

Two-stroke engines aren’t really all 
that different—they draw in a fuel/air 
т | TN b = = Я mixture, compress it, ignite and ex- 
"o 1 ^ REED — — ee pand it, and exhaust it the same as 

7 p DE 3 E 25 9 four-stroke models. But, because they 
& Ww | "= have no poppet valves, camshaft, or oil 

2d ES supply in the crankcase, some special 
consideration must be given to their 
care and feeding. The thing to remem- 
ber is that two-stroke engines fire at 
roughly the top of every upward 
stroke (four-stroke engines fire on ev- 
ery other upward stroke). 

These are some important facts you 
should know which will have a pro- 
found effect on how well you and your 
two-stroke engine get along: 

е The crankcase is the intake and 
storage area for the fuel/air mix, and 
cannot be used as an oil reservoir. So 
lubricating oil must be mixed with the 
fuel. 

€ Lubricating oil passes through 
the engine only once, and is burned 
with the gas. Therefore, many addi- 
tives used in high-grade automotive 
oils are not needed—or wanted. 
They'd only cause deposit buildup and 
plug fouling. Always use oils intended 
exclusively for two-strokes. 

а | 8 SER ers ie ds | ® The crankcase and combustion 
Typical two-stroke engine is smaller, sim- power. However, four-stroke (like one chamber must be airtight, because the 
pler, and lighter than four-stroke of equal in background) may use less fuel. fuel/air mix is first drawn in and then 
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compressed in the crankcase, before 
moving to the combustion chamber. 
This is the most overlooked secret of 
the two-stroke engine. А leak in either 
can cause your engine to be hard to 
start, rough-running, or inoperative. 
To check for a leak, you must pres- 
sure- and vacuum-test your engine. 

9 You can't muffle a two-stroke's 
exhaust quite as much as a four- 
stroke's, since the exhaust action is 
accomplished partly by expanding 
combustion gases seeking the open ex- 
haust port when the piston uncovers 
it, and partly by the effect of the fresh 
charge blasting out of the transfer 
port and across the top of the piston. 
Therefore, you don't have the same 
positive pushing action on the ex- 
haust gas that you get in a four- 
stroke. And that accounts for the two- 
stroke's snarl. 

€ Semi-burned oil in the exhaust 
tends to form carbon deposits in the 
exhaust ports, and these require peri- 
odic cleaning. 

® A two-cycle usually uses more 
fuel than an equivalent four-cycle. 
That’s because the fuel/air mixture 
crosses the top of the piston to scav- 
enge the exhaust, and a little escapes 
out the exhaust pipe unburned. 

e The charging process depends 
upon high-velocity fuel/air move- 
ment, so the ports are timed (located) 
for best power at high speed. That's 
why most two-strokes don't like to be 
lugged down under load. 

By now, the importance of the cor- 
rect oil in the correct proportions 
should be very evident. However, 


there are some facts of life about 
bringing the fuel/air charge into the 
crankcase before the combustion 
chamber that are probably less appar- 
ent. These facts are more responsible 
for mysterious two-cycle problems— 
including hard starting and low pow- 
er—than even experienced mechanics 
appreciate. 

Its extremely important to keep 
dirt and debris out of the incoming air. 
In a four-stroke engine, a small frag- 
ment of wood or a grass clipping might 
pass in and out of the combustion 
chamber and cause no problem. But 
the same minute bit of grass or saw- 
dust under a reed valve in a two- 
stroke will hold it open, destroy crank- 
case compression, and can make the 
engine almost impossible to start. 
Similarly, dust and dirt ingested 
through a rotary valve in the crank- 
shaft, or through a piston port, will 
soon wear down these precisely fitted 
parts, again affecting power and start- 
ing ability. It also follows that dirt in 
the oil or gas will damage the crank- 
shaft bearings. If the crankshaft bear- 
ings are loose, the crankcase seals will 
soon fail, destroying compression. 

The moral is to be very careful of 
air-cleaner seating and retention, as 
well as being immaculate about han- 
dling your gas and oil. Even so, there 
are some details to watch. Homelite, 
for example, suggests you use only 
clean, fresh gasoline, and recom- 
mends that you select a leaded, regu- 
lar-grade gasoline. If it's unavailable, 
you can temporarily use an unleaded 

Continued 


What happens in the two-stroke cycle 
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Follow a single charge of fuel/air mixture 
(colored arrows) to see how the four fa- 
miliar "strokes" of a four-cycle are con- 
densed into just two. Intake: Asthe piston 
moves down, it pressurizes the charge 
(previously drawn into the crankcase). 
The charge is forced up through the trans- 


COMPRESSION 
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fer port and into the combustion chamber. 
Since the exhaust port is uncovered, a 
small amount of the charge escapes 
(white arrow). Compression: The piston 
moves upward, compressing the charge, 
which is ignited just prior to the piston 
reaching the top of its travel. Simulta- 


Check the filters. Cleanliness of incoming 

air and fuel is imperative. Inspect air filter 
(top) daily; check fuel filter (above) every 
50 hours. Chain-saw engine is shown here. 


EXHAUST 


movement draws in the next charge 
(broken arrows). Power: The expanding 
gases of the burning charge push the pis- 
ton downward. Exhaust: As the piston 
passes the exhaust port, the rapidly ex- 
panding gases rush out. 


TASTE THE GOOD TIMES. 


1373 B&W T Co. 


Len 


Lights, 9 mg. "tar", 0 .8 mg. nicotine; Lights 100°, 9 mg. E 
"tar", 0 3 mg. nicotine av. per cigarette by FTC method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. = 
+ 9 s Extra Burley tobacco fortifies the flavor. 


! Genuine tobacco flavor in a low 'tar'cigarette...plus Double Gift Coupons. 


For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call toll-free: (1-800) 752-6010.) 


Tame the two-stroke 
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regular, or leaded or unleaded premi- 
um gas. Unleaded gas, however, may 
eventually cause piston-ring sticking, 
while leaded premium will shorten 
spark-plug life. 

Although most two-stroke builders 
have their own oil and gas mixing 
recommendations, Homelite recom- 
mends using SAE 40 two-cycle motor 
oil mixed in a ratio of 1:32 (% pint of 
oil per U.S. gallon of gasoline). With 
SAE 30 two-cycle motor oil, the ratio 
should be 1:16. Homelite also suggests 
you avoid multi-grade oils or any oils 
formulated for four-stroke engines. 
(Many two-stroke engines—particu- 
larly in motorcycles and snowmo- 
biles—have oil-injection pumps and 
storage tanks. No mixing of oil and 
fuel is necessary for them.) 

Be certain to do your mixing in a 
clean container. Pour in half of the re- 
quired gasoline, then all of the mea- 
sured-out oil, then the remaining gas- 
oline. Stir the mixture vigorously for 
at least a minute. 

Service and maintenance are nor- 
mally minimal with two-stroke en- 
gines. Апа the growing use of elec- 
tronic-ignition systems is eliminating 
the need for ignition tuneups, short 
of an occasional spark-plug change. 
However, when it's needed, servicing 
can prove to be expensive, especially if 
you run into a dishonest mechanic. 

One of the worst rip-offs is charging 
you for carburetor service, a tuneup, 
or even a rebuild when there's nothing 
wrong except for a tiny piece of debris 
holding a reed valve open. Just as bad 
is the 20-minute seal job that's billed 
as a $60 "rebuild." Beware. 

À last important point to remember 
is to drain the fuel system prior to any 
extended storage, because gasoline 
will deteriorate in time, producing 
gum and other harmful compounds. 
Just empty the tank and run the en- 
gine to burn all remaining fuel. @5) 


Proper spark-plug gap is an important part of tuning. If it isn't 


Trouble-shooting a two-stroke engine 


Engine cannot be started 

Spark plug not firing: Install new or 
clean plug gapped to maker's specs. 

Misfiring; not developing high voltage: 
Test with neon test lamp; if no voltage, 
have system checked by dealer. 

No fuel at carburetor: Remove air filter, 
if carburetor barrel not moist; assure 
choke is closing; check for clogged fuel 
filter or kinked fuel line. 

Starting speed adjusted too low: If en- 
gine starts with throttle held open, adjust 
starting speed. 

Low compression: If engine cranks with 
little resistance, have engine checked for 
internal problems. 


Engine starts, races without load, quits 
under load 

Lean high-speed adjustment: Adjust 
carburetor. 

Air leak in fuel system: Check fuel line; 
check for leak between carburetor and en- 
gine intake, or between intake manifold 
and engine. 

Engine seals or crankcase leaking air: 
Have dealer test for vacuum and pres- 
sure. 

Fuel cap not venting properly: Test by 
operating with cap loosened one-sixth 
turn; install new fuel-cap assembly. 

Faulty carburetor or fuel pump: Replace 
defective component. 

Pulse line deteriorated or pulled closed: 
Replace or dress line so it stays open. 

Dirt in carburetor passageways: Have 
dealer clean carburetor. 


Engine smokes excessively, lacks speed 
and power 

Rich mixture: Install clean air filter; ad- 
just high-speed needle; fill tank with 
clean, properly mixed fuel; on throttle- 
slide carbs, adjust needle height for mid- 
range mixture, change jets for high- or 
low-speed mixture. 

Carburetor inlet needle stuck open; in- 
let lever settoo high; inlet needle and seat 
leaking: Have dealer clean inlet needle, 
check lever setting. 


Engine cannot idle smoothly 

Improper idle adjustment: Adjust for 
fastest idle. 

Correct speed, but wrong mixture set- 
ting: ldle-stop screw may be set too fast 
and low-speed needle too lean—adjust 
correctly; adjust needle height or change 
jets on slide-type carbs. 

Damaged low-speed needle and seat: 
Install new carburetor; replace needle on 
slide-type carbs. 

Fuel-supply system or carburetor leak- 
ing air: Check fuel line; check for misfit 
between carburetor and intake. 

Dirt in carburetor: Have carburetor 
cleaned by dealer. 

Air leak in engine walls or seals, mis- 
aligned or cracked rubber carburetor out- 
put-flange connector: Check for leaking 
engine seals or cracks in castings; have 
dealer test vacuum and pressure. 


Engine runs after switch is turned off 

Faulty switch or no switch-lead continu- 
ity: Check switch terminals; check switch - 
with ohmmeter or test light. 

Spark plug fouled or bridged (deposits 
acting as a glow plug): Remove and clean 
plug; remove any internal deposits or 
flashing material near plug hole. 


Engine runs too hot 

Wrong fuel mixture: Mix fuel and oil 
thoroughly; do not use stale, "winter for- 
mula" gas in hot weather. 

Wrong type or heat range spark plug: 
Install proper plug. 

Wrong spark-plug gap: Clean, regap. 

Clogged air-cooling passages or sur- 
faces: Clean air-intake slots; install clean 
air filter; clean out carburetor chamber. 

Lean operation: Check all possible ar- 
eas for air leaks or fuel blockage. 


Engine floods 

Dirt under carburetor inlet needle; inlet 
needle set too high; spring has slipped off 
dimple of lever: Have dealer repair. If en- 
gine misfires, it's partly choked: Always 
run warm engine with choke fully open. 


Appearance 
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deposits) 


maintained, erratic ignition will cause poor performance. 


Dry, black, or light-gray to 


Sooty, oily black carbon coat- 


White to light-gray powdery 
deposits, or burnt-gray, blis- 
tered center-electrode porce- 
lain (center electrode appears 
melted, insulator burned) 


Yellow ash deposit (core 
bridging with carbon or other 


What used spark plugs tell you 


Engine condition 
Normal 


Engine getting too much fuel; 
too much oil in fuel; ignition 
voltage too low; wrong spark- 
plug heat range 

Engine running too hot; air 
leak in fuel system or engine 
seals 


Additives in gasoline or oil 
(use proper ingredients); en- 
gine in need of overhaul due to 
prolonged usage 
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Books as yule gifts 


Here's a baker's dozen of the major titles 
sent me for review in recent months—and 
| can recommend 12 of the 13 for Christ- 
mas giving (or Christmas getting: You 
might want to circle the titles you'd like, 
and leave this page lying around as a 
hint). Books you can't find at local stores 
can be ordered directly from their publish- 
ers (see the list of publishers' addresses 
that follows). The titles have been split 
into three categories: 


® Woodburning guides (all paper- 
backs): Wood Energy by Mary Twitchell 
(Garden Way, 170 pages, $7.95) is a big- 
format book that's stuffed with data on 
heating with wood—including about the 
best comparative "catalog" of commer- 
cial stoves I've seen. The New, Improved 
Wood Heat by John Vivian (Rodale, 428 
pages, $7.95) is a fat treasury of every- 
thing you could want to know on the sub- 
ject, including an illustrated field guide to 
the best fuel-wood trees and tips on man- 
aging a wood lot. Be Your Own Chimney 
Sweep by Chris Curtis and Don Post (Gar- 
den Way, 101 pages, $4.95) is a do-it-your- 
self manual written by two professional 
sweeps that is well organized and illus- 
trated. 


9 Home construction and remodel- 
ing: Building the House You Can Afford 
by Stu Campbell (Garden Way, 147 pages, 
$9.95, paperback) is a step-by-step guide 
to building your own home from a man 
who's been the route (so have |, so | rec- 
ognize the scars); this is solid, practical 
advice—read before you leap. Weatheriz- 
ing Your Home by George R. Drake (Res- 
ton, 381 pages, $16.95) is a textbook on 
buttoning up a home to prevent heat loss 
in winter and heat gain in summer. Drake 
offers a thorough review of caulking, 
weatherstripping, insulating, and venting. 
Kit Houses by Mail by Brad McDole and 
Chris Jerome (Stonesong, 206 pages, 
$14.95) is an excellent catalog of all the 
kits you can have trucked to your site, with 
a photo of each (no color, alas)—plus a 
review of the kit alternative to building 
from scratch and the various ways kits are 
packaged. Handyman's Guide to Home 
Remodeling by Stanley Schuler (Reston, 
326 pages, $13.95) is a compendium of 
nearly 70 years of combined renovation 
experience on the part of the author and 
the three daughters and sons-in-law he 
taught how; line drawings only. How to 
Design, Build, Remodel and Maintain 
Your Home by Joseph Falcone, AIA, (Wi- 
ley, 597 pages, $18.95) is an encyclopedia 
of house building, from site selection 
through design and construction— com- 


piled by an architect. With over 1000 illus- 
trations, the book's a bargain at this price, 
even though it could have been better de- 
signed. Building Your Own Home by 
Charles Self (Reston, 302 pages, $16.95) 
is, on the other hand, overpriced. But it, 
too, is lavishly illustrated, and covers sit- 
ing, foundations, framing, plumbing, and 
stair construction. Interior finishing and 
trim is also included. 


€ Workshop skills: The Complete 
Book of Home Workshop Tools by Robert 
Scharff (McGraw-Hill, 438 pages, $15.95) 
covers hand and power tools—both porta- 
ble and stationary—for the home shop; 
it's well organized and designed, and 
thoroughly illustrated with sketches and 
photos—one of the best on this subject. 
Woodworking Techniques: Joints and 
Their Applications by R. J. DeCristoforo 
(Reston, 333 pages, $15.95) is thorough 
and well illustrated—as you'd expect from 
ol’ Cris. He gives you the fundamentals of 
wood joinery, then shows how to make 
every joint you'd ever need. Stained Glass 
Painting by Anita and Seymour Isenberg 
and Richard Millard (Chilton, 225 pages, 
$14.95) is the most unexpected crafts 
book of the year, and perfect for yule giv- 
ing if you know anyone who likes to devel- 
op new (ancient) skills. Many illustrations 
(including color photos) take the novice 
through all the steps, from mixing paints 
to firing your finished painting. 7he Patent 
Book by James Gregory and Kevin Mulli- 
gan (A&W, 127 pages, $12.95): A well-re- 
searched, clearly written book on the why 
and how of patent application has long 
been needed. It still is, unfortunately. Ex- 
actly 18 pages ofthis big-format, hardcov- 
er book are devoted to actual instruction. 
The rest is devoted to capsule retelling of 
the stories of 22 famous inventions. Pho- 
tos and patent sketches are blown up as 
large as possible for further padding. | 
don't recommend that you give this book 
to anyone whose intelligence you re- 
spect. 


PUBLISHERS' ADDRESSES 

AGW Publishers Inc., 95 Madison Ave., New York NY 
10016; Chilton Book Co., Radnor PA 19089; Garden Way 
Publishing, 9520 Ferry Rd. Charlotte VT 05445; 
McGraw-Hill Book Co., 1221 Ave. of the Americas, New 
York NY 10020; Reston Publishing Co., Reston VA 
22090; Rodale Press Inc., Organic Park, Emmaus PA 
18049; Sto Press, 51 Madison Ave., New York 
м Ша John Wiley & Sons, 605 Third Ave., New York 


Credit where it's due 
In response to my August Shop Talk item 
on the Newark Museum biosphere and 
our October Leisure Home plan that used 
the same label, we've heard from Mr. Day 
Chahroudi of Suntek Research Asso- 
ciates, Corte Madera, Calif. Mr. Chahroudi 
sends us documentation that he invented 
the concept and the term in 1969, while in 
loose affiliation with New Mexico's Zome- 
works. While his design—inspired by the 
"organic forms" of the Barcelona archi- 
tect Gaudi—differed greatly from either of 
those we've shown, the idea of a partly 
excavated, self-sustained home incorpo- 
rating a solar greenhouse and recycling 
its own wastes, seems definitely to have 
originated with Mr. Chahroudi. We're 
happy to acknowledge this fact (although 
belatedly). 


"PUBLIC NOTICE! 
BANKRUPTCY 
and Financially 

Distressed Merchandise! 


We are authorized liquidators of large 
inventories that must be quickly sold at 
sacrifice prices because of: 

Bankruptcy 

Sheriff's sale 

Bank loan foreclosure 

Insurance claim salvage iF 

Manufacturer's overproduction І: 

Last year's models B 
If your company finds itself in any of 
the situations listed above and is forced 
to sell large inventories for immediate 
cash, call us. Only products in perfect 
operating condition (or slight blemishes 
that do not affect operating efficiency) 
a will be considered. 
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BELOW MANUFACTURED COST! 
$2 150,000 INVENTORY 
ELECTRIC AIRLESS 
PAINT SPRAYERS 


From Sherwin Williams, 
the LARGEST paint company in the world! 


Swiss made! Swiss quality! 


All factory new! Factory perfect! 
It needs NO air compressor! 
Just plug it in to a 110V socket, 
pull the trigger and spray! 


Sure you've seen paint guns advertised before, at all kinds of 
prices. But this опе... theFlomatic...isreally EXTRA SPECIAL! 
Here's why: 

Flomatic is made by a division of Sherwin Williams, the largest 

paint company in the world. And who knows more about painting 

than they do? They wanted an excellent paint gun, so they chose 
famous Swiss engineering, Swiss precision and Swiss quality for 
their Flomatic! Here's what we mean by QUALITY: 

e Hardened steel cylinder and chromium plated piston for smooth 
operating efficiency. 

e Gun body of cast aluminum with 10% silicon. Virtually inde- 
structible! Unharmed by solvents! 

e High power pump section can be easily replaced. 

eTwo hardened steel jet nozzles. One for thin liquids such as 
stains, varnish, enamel. The other for heavier liquids such as 
latex, sealers, anti-rust coatings. 

e Simple to use! Just turn a knob to adjust for large or small spray 
pattern. You get smooth running performance. 

e High volume delivery from attached 1-qt. container. Up to 1074 
oz. of paint per minute. Big jobs like a house, barn, garage get 
done fast and easy, without excessive overspray or fogging. 

e Cleanup is easy. Just spray water (or the recommended solvent 
for whatever you were using) through your Flomatic. Simple! 

e Includes an B-ft. heavy duty 
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electrical cord with ground R on | KR | ta I: 4 1 | | | 
wire. egu ar | е | Ideal for fussy jobs like shut- Perfect for repainting your car, || VISA. 


ters, furniture, radiators, etc. truck, van farm vehicles. os EY 

EXTREMELY VERSATILE! $ es я T з ll | | 
Use it with latex, primer, var- 1 1 9. 95 SV ul e CUM Б = For VISA and 
: B. [2.7 | Mastercharge: 


"Universal, 423 Ji [us 


f master charge 
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nish, stain, wood sealer, auto 
enamel, undercoating, lubri- You can phone in 
cation oil. Spray insecticides your order Toll 
and weed killers. Apply liquid Free by dialing 
wax to floors. Spray liquid -328. 
fertilizer on flowers, shrubs. 800 328 5082. 
Spray wax on cars, trucks. In Minnesota, 
phone collect: 
512-729-2345. 


Every paint qun is brand new, 
factory perfect and has a full 
factory warranty! You get a 
top name brand plus excel- 
lent Swiss-made quality and 
a price that's BELOW MAN- 
UFACTORED COST!Sohur- 
ry. Place your order today! 


. While supply lasts: 


Great for rough surfaces like Simple and fast for big jobs like 
bricks, stucco, concrete, etc. — housepainting, garages, barns. 


C. O.M.B. Co. / Authorized Liquidators Dept. 36 
3258 Minnehaha Ave: S., Minneapolis, Minn. 55406 


Please send— Paint Guns at $47.00 ea. plus $3.00 ea. shipping & handling. 
O My check or money order is enclosed. 
о Charge to my credit card account: 


| 

| 

| 

i 

| 

| п Mastercharge Acct. No. Expires 

| O VISA Acct. No. _ Expires 

O. PLEASE PRINT CLEARLY 

| —À M———— M — t —— M — 
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PHONE FOR QUANTITY DISCOUNT 


N 
THE NATION'S LARGEST AUTHORIZED MAIL мар 
ORDER LIQUIDATOR OF CONSUMER PRODUCTS 


3258 MINNEHAHA AVE. S. / MINNEAPOLIS, MINN. 55406 


Address 
City i И 
State — ZIP _ _Phone 


Phone: 612-729-2345 Toll-Free: 800-328-5082 


But Fuel Bills 


HEARTH-AID 


No. 1 Selling Automatic 
Fireplace Heat 
Exchanger 


| Stainless Steel, electrically 


powered. No tools for Instal- 
lation. Can be used with 
existing doors. 

Increases Heat Output 500% 


HEARTH-AID@ II 


important 
features as 
Hearth-Aid 9 
| with the 

| elegance and 
value of 
distinctively 


IPIGGYBACK 


4 Electrically powered 
t heat circulator. 
Operates automat- 
ically. Works on 
any size flue. 
Eliminates heat 
stratification. 
No Tools for 
Installation. 


For free literature write or call: 
Thermalite Dept. PS , P. O. Box 658 
Brentwood, Tn. 37027 


__ Phone: (615) 395-4353 Еа 


SAY SMOKEY” 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Horse sense 


| have a 1978 Ford van with a 351 V8. The 
oil filter and the oil-sending unit are so 
close together and rub each other so hard 
that | can't get a new oil filter on without 
removing the oil-sending unit. | don't 
think the oil unit can take years of that 
every time | change my oil. Plus, it's a pain 
in the neck. The dealer refuses to change it 
because that's considered "re-engineer- 
ing," and Ford says if it works, leave it 
alone. My suggestion was to install a little 
elbow and place the oil unit on that. They 
said no dice, but | thought after the car is 
out of warranty | might try it. What do you 
think? 

Bob Rosenquist, Phoenix, Ariz. 
If it were mine, I'd do what you say. I'd call 
it horse sense, not re-engineering. 


Backfiring 


| have a 1979 Dodge Monaco with a 400 V8 
engine. This engine is always coughing or 
backfiring (I don't know which). 

We have put in a new gas filter and air 
filter and had it on a diagnostic machine, 
but the problem persists. 

What is causing this? 

Lewy Van Ginkel, Hull, la. 
Check the heat crossover system. If the 
engine is a lean-burn, the problem could 
be caused by incorrect rotor-insert align- 
ment. If so, the pickup plate or disc must 
be replaced. 


Gearing, head-gasket questions 


Why do the major automobile companies 
usually use taller rear-end gearing for 
their six-cylinder-equipped cars (2.56:1 
for my 1975 Buick Skylark with 231 V6) 
than for their V8-equipped models? It 
seems to me that, because of the torque 
differences in the engines, it should be the 
other way around. 

My Skylark is working on its third set of 
head gaskets. It blew one at 25,000 miles 
and another at 51,000 miles (that | just re- 
placed). Repairs were made by a compe- 
tent mechanic both times. Is this a consis- 
tent V6 problem and, if so, is there any- 
thing | can do about it? 

Bob McCoy, Jackson, Ohio 


Bob, 1979 Buicks are not geared as you 
say. А V6 carries a lower ratio than a V8. 
For example, a standard V6 is 2.41:1 and a 
V8 is 2.29:1. 

The trend now is to run minimum rpm 
with lighter cars. For example, some ‘80 
models will run 50 mph at 1000 rpm. 

Your head-gasket trouble is unusual. 1 
believe you have too much compression, 
too much gearing, too much timing, and 
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there's not enough octane in your fuel. 

lil tell you what works better than a 
standard gasket. Cut 0.078 in. off the 
heads and double up on the head gaskets. 
Use a good gasket sealer and retorque af- 
ter the first use. That will hold compres- 
sion up to 13:1. 


Wants a new rear end 


Would a positive-traction rear end affect 
the handling or maneuverability of a '79 
Mustang with the McPherson suspension 
package? One more question: Are there 
any commercial companies which offer 
an overdrive-unit kit? 

Dave Mongeau, Algonoc, Mich. 


A positive-traction differential would im- 
prove cornering capabilities considerably, 
compared to a standard differential ! 
don't know of an aftermarket overdrive 1 
consider good, all things considered. 


Hard starting 
| own a 1976 Dodge Charger, 400 c.i.d. 
engine, with four-barrel carb, dual ex- 
haust, and automatic transmission. It is 
hard to start when cold. 

| set the choke, and crank, crank, crank! 
Then | pump the accelerator a few times 
and crank again. After some cranking, the 
engine finally starts. 

| have had this car back to my dealer a 
number of times. He checked and set 
choke, checked and set timing, installed 
new plug wires, installed a new coil, in- 
stalled a new regulator. But it still is hard 
to start. Once started, it runs fine. After the 
first start, it starts okay. 

Jim Stewart, Highlands, N.C. 


Ithink you have a choke problem. Remove 
the air cleaner with the engine cold. Hold 
the choke shut with a screwdriver, but 
keep your hand out of the way in case of 
backfire. 

Have someone start the engine. 1 be- 
lieve it'll turn right over. If I'm right, check 
the fast-idle choke-unloader and choke- 
heating systems, and the choke settings 
for cold start. 


Brake squeal 


Our 1978 Dodge Colt wagon has always 
had brakes that squealed between the first 
pressure application until the shoes 
gripped. 

At the four-month checkup we were 
promised a correction of this but nothing 
was done. | took the car back and was told, 
"|n these little foreign-built cars with disc 
brakes, nothing can be done. Sorry." My 
wife would not accept this and phoned the 
service manager, who promised her some 


action. The brakes are now quieter than 
before, but still have some squeal. 15 it 
true that this cannot be corrected? 

Don Van Sickle, Huntington Beach, Calif. 


There is a Chrysler Tech service bulletin 
dated Dec. 18, 1978, that will solve your 
problem. 
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| SUPER LIGHT 


Now smooth gets smoother 
and even lower in‘tar. 


A light menthol blend gives low ‘tar’ 


Pinging problem 


The timing specification on my 1976 Pon- 
tiac Sunbird is 12 degrees before top dead 
center, and fuel should be regular unlead- 
ed gasoline, which is around 89—90 oc- 
tane. The car has a three-speed automatic 
transmission. Whenever it comes to a 
small incline in second gear, it starts to 
ping. | have tried to adjust timing to within 
two degrees of either side of the recom- 
mended 12 degrees, and it still pings. | 
finally took it to the local Pontiac dealer 
and told them what the problem was. | 
found out later, when | checked at home, 
that the dealer had set the timing to six 
degrees BTDC. This seems to stop the 
pinging. My questions are these: 

(1) Is it safe to keep timing at half of 
what the factory recommends? 

(2) Will a six-degree timing damage the 
engine in the long run, and what is the 
effect on fuel economy? 

Soon H. Kim, Lexington, Ohio 


To get happy about power and mileage, 
you need 90 octane or better, or drop 
compression. You say 89—90 octane 
pings. | bet you it won't ping with fuel 
that's really 90 octane, driven halfway de- 
cent, unless you're way overgeared for 
the terrain you live in. Retarded timing 
won't hurt the engine. 
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Why is used oil black? 


What causes the oil in late-model cars to 
be so black when drained? My Plymouth 
Volare has 3800 miles clocked; oil was 
changed at 1400 and again at 3800, with a 
new filter at each change. | use a high- 
grade 10W-40 SE oil, as required in the 
manual. 

Do the pollution controls or catalytic 
converter have a bearing on this condi- 
tion? My 1970 Hornet has 85,000 miles, 
and | change every 4000 (also filter) but 
the oil still has some amber color when 
drained. The same oil is used on both 
Cars. 

Walter O. Fritz, Prospect, Conn. 


Operating temperature, oil-additive pack- 
ages, and fuel dilution seem to have a 
bearing on oil color. Continue the preven- 
tive maintenance recommended in the 
owner's manual. Don't worry about color 
unless you suspect water entry. This 
would result in a lighter cream-yellow col- 
or. That's bad news. 
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Each month in Popular Science Smokey 
Yunick answers questions on cars—fam- 
ily cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
“Say, smokey—," Popular Science, 380 
Madison Ave., New York 10017. Questions 
cannot be answered by mail. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking 15 Dangerous to Your Health. 


Fire up at K mart 
and save on Solidox Braze/ Weld Outfits. 


This Christmas, give the handyman in your family one of with propane or highHemperature fuel to produce a 

the most useful tools he could own. . . the revolutionary 5,000-degree flame. 

solidox Welding Outfit. Completely assembled and ready for immediate use, 
The Solidox, the original solid oxygen torch, has hun- the Solidox takes only minutes to understand. Operating 
dreds of uses. It brazes. It welds. It solders. It easily cuts instructions are printed on the torch. Long-burn oxygen 
3/4-inch bolts and 1/4-inch flat steel. pellets are color-coded for easy identification. 

The Solidox weighs just under 5 pounds so you can carry The Solidox Welding Outfit. . .the affordable gift 

it anywhere. It has a single valve control. Its oxygen is that keeps on giving, use after use. On sale through 


developed from safe oxygen pellets and then combined December 24 at over 1,500 K mart stores across the U.S.A. 
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The Christmas Saving Place 
нна CAF 1979 K mart Carnnratinn Tray Michigan 48084 


HOUSEPOWER CLINIC 


By EVAN POWELL 


Update—appliance energy labels 
Some changes have been made in the 
proposed energy-consumption labeling 
program for home appliances since my 
May report ("Appliance Efficiency—How 
to Shop for the Energy-Saving Models"). 
The prototype label shown in that article 
has undergone several changes. The lat- 
est version has a simpler format and gives 
more emphasis to the estimated annual 
energy costs. 

Several appliances have been ex- 
empted from the labeling program be- 
cause the difference in operating costs 
among brands and models was insignifi- 
cant. Those are clothes dryers, humidifi- 
ers, dehumidifiers, ranges and ovens, 
television sets, and electric room heat- 
ers. 

The labeling timetable is still on sched- 
ule. Some labels may be showing up by 
the time you read this, and by spring of 
1980 the program should be well under 


way. 
Tankless 


(d water heaters 


! recently received some impressive liter- 
ature and statistics on savings could real- 
ize from tankless hot-water heaters, but, 
as a layman, it is difficult to weigh all the 
facts. | would like to see a PS article con- 
cerning the value of converting to such a 
system. 

Dale Hardin, La Habla, Calif. 


/ mentioned in-line electric water heaters 
in my Feb. '78 report on water heaters (see 
sidebar on page 111). But here's an up- 
date. 

A point-of-use water heater costs about 
as much to buy as a conventional storage 
heater. It is usually impractical to install 
such heaters at each hot-water faucet. For 
me, a better solution was to reduce the 
temperature of my existing electric stor- 
age heater to 120 degrees F, then install 
an in-line heater as a booster at the only 
point where hotter water is mandatory— 
the kitchen sink and dishwasher. | used a 
unit from Chronomite Labs, 21011 South 
Figueroa, Carson, Calif. 90745. 

Both my in-line and storage heaters 
have been monitored with kWh meters. 
Over an extended period, I have realized а 
63 percent reduction in electricity con- 
sumption, from about 750 kWh per month 
with a conventional installation to about 
275 after | made the changes. in most ar- 
eas, that amounts to a monthly saving of 
about $20. All of this can't be credited to 
the water-heater revisions, however, 
since water-saving shower heads and 


water-conservation practices were put 
into use at the same time. 

Chronomite has conducted its own 
study—reducing the storage-type water- 
heater temperature from 160 to 110 de- 
grees. The tests indicated a saving of 
around 33 percent with gas water heaters 
and around 29 percent with electric units. 
The company also feels that the lower 
temperature should increase the life of the 
storage heater by reducing alkali calcium 
corrosion. 


Washer spillover 


The pump of my Westinghouse 
LT570MXG5 washer became clogged. | 
took it apart, cleaned it, and replaced the 
rubber gasket. The machine works fine 
now, but the water-supply vent over- 
flows. 

T. J. Bowe, Carmel, М.Ү. 


That air gap in the supply line is intended 
to prevent contaminated water from si- 
phoning back into the supply line in the 
event of a line pressure drop. Misalign- 
ment can cause improper operation. If 
you removed it during the previous work, 
check to be sure it is aligned properly and 
that the supply hose between the air gap 
and inlet valve isn't shifted when the pan- 
els are put in place. 

Sometimes pump-repair jobs can also 
promote leaking at the standpipe that 
carries drain water away from the washer. 
If the washer has been out of commission 
for a while, detergent and grease deposits 
can harden and restrict the line, or the 
pump may simply be working better than 
it was before, pushing more water out the 
drain than the pipe can carry away. The 
solution here is to clean the standpipe and 
traps to restore full capacity. 


Refrigerator-door dilemma 


"Housepower' has helped me out of sev- 
eral difficulties, so now l'd like to return 
the favor by passing along a warning. We 
loved the appearance of our Whirlpool 
EEB191PK refrigerator when we bought it 
two years ago, but now we've moved to a 
different home, and the space provided 
for the refrigerator is next to a wall. The 
handle goes completely across the front 
of the refrigerator door, and it strikes the 
wall before the door is more than one- 
third open. i'm now faced with the choice 
of cutting away the cabinet or moving the 
refrigerator and living with a huge blank 
place in the cabinets. A little foresight 
would have saved the day. 

Jan Street, Charleston, S.C. 


In this case, something else will save the 


day: Service Handle Kit, Whirlpool Part 
No. 482599, which your parts supplier can 
order for you. It's a regular-size replace- 
ment for the full-width handle. You'll have 
only to drill four %2-іп. holes for mounting 
screws. You can use the kit's trim strip as a 
template. 


Washer overflow 


When ! set the water-level knob of my 
Whirlpool LPA-7800 clothes washer on 
HIGH and use the regular cycle, the ma- 
chine starts agitating when the water level 
is correct, but the water keeps rising. 
Sometimes it shuts off about two inches 
above normal level, but sometimes it 
overflows onto the floor. 

Adrian Berglund, Minneapolis, Minn. 
The water-inlet valve is probably the trou- 
blemaker. Take it apart and clean it thor- 
oughly with running water and an old 
toothbrush-the diagram below should 
help. If the neoprene diaphragms are 
gummy or cracked, replace the valve. 


VALVE BODY 


DIAPHRAGM 
ARMATURE 


SPRING 


SOLENOID 


If this problem occurs most often in the 
rinse cycle, follow the plastic tube from 
the water-level switch down to where it 
enters the washer tub. If it attaches to a 
short plastic air trap about two inches 
long, ask your dealer to order an air-trap 
modification kit. This is nothing more than 
an extension that you install by sawing off 
the end of the rigid plastic trap with a 
hacksaw blade, then pushing the rubber 
extension over the end and reattaching 
the plastic tuba. 


Masonry insulation 


We are building our first home and doing 
much of the work ourselves. Recently, | 
have become concerned that we haven't 
planned for enough insulation. We have a 
full basement with one wall above grade. 
The walls are 12-inch concrete block. 
Would it help to fill the cavities with insu- 
lation, and if so, what kind? 

George Burns, Knoxville, Tenn. 


Filling those cavities can cut heat loss in 
half. Vermiculite-based material such as 
Zonalite masonry insulation is often used. 
It's a specialty product sold to contractors, 
but most insulation dealers should be 
able to supply it. Urethane foam such as 
Hapco's also does a good job. 


Got a home-equipment problem? Write to 
Evan Powell, Housepower, 108 Morning- 
dale Dr., Greenville, S.C. 29609, giving ap- 
pliance make and model number. Sorry, 
but unpublished questions cannot be 
answered by mail. 
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MOTORCYCLING - 


By RAY HILL 


Desert touring 


Ever yearn to go touring in the beautiful 
Southwest? Here's a way you can do it, 
and you don't even have to own a motor- 
cycle (you've got їо be an experienced rid- 
er, though). Western Adventures offers 
one-, two-, and three-week tour packages 
that give you a chance to explore winding 
back roads and scenic areas. 

BMW motorcycies are used, unencum- 
bered with saddlebags, fairings, and oth- 
er touring paraphernalia. Your luggage is 
carried in a chase vehicle (which also con- 
tains spare bikes, parts, a mechanic, and 
refreshments). People who have taken the 
tours report that everything that's provid- 
ed—accommodations, food, routes, activ- 
ities (raft rides, shopping expeditions, 
etc.)—is first rate. 

Prices are first rate, as well. A one-week 
tour is $692, plus an additional $494 for a 
passenger; two weeks, $1447, plus $984 
for a passenger; and three weeks, $2292, 
plus $1686 for a passenger. For more in- 
formation, write: Western Adventures, 
6141 Camino Almonte, Tucson, Ariz. 
85718. If you have the money and like 
riding motorcycles, this sounds like a 
memorable vacation. 


Be conspicuous for safety 


As we go to press, the University of Mich- 
igan’s Highway Safety Research Institute 
(HSRI) has just completed a three-year 
study that is of interest to all of us who 
ride on the street. Called "Development 
and Field Testing of Techniques for In- 
creasing the Conspicuity of Motorcycle 
Drivers," the study was funded by the De- 
partment of Transportation and directed 
by HSRI's Dr. Paul Olson. 

Here are some of the more important 
findings from the study: 

€ During daylight, riding with the 
headlight on reduces the likelihood of a 
car pulling out in front of you at an inter- 
section. It also reduces the likelihood of an 
approaching car making a left turn across 
your path. 

9€ Even more effective during daylight 
hours is a modulated headlight that 
changes light intensity at a rate of three or 
four cycles per second. 

9 Wearing  high-visibility garments 
also helps make the motorcyclist more 
visible, day and night. The garment used 
in the study was a reflective vest made 
from 3M's Scotchlite Brand Reflective 
Fabric. This material is fluorescent during 
the day, and retroreflective (reflects light 
back to its source only) at night. 

€ Riding in the center or left of the lane 
makes you more conspicuous. Riding on 
the right side of the lane does not. 

€ Using two amber running lights 
mounted outboard of the headlight (one 
on each side) also seems to help. 

9 Perhaps surprisingly, using a reflec- 
tive fairing on the bike doesn't help at all— 
during the day or at night. 


Reflective riding apparel 


An increasing number of garment mak- 
ers, such as London Fog, McGregor, and 
Billy the Kid, are beginning to make 
clothes with the reflective material found 
so effective in the HSRI study. Some mili- 
tary bases now even require a motorcy- 
clist riding on the base to wear a vest 
made of it. If you'd like more information 
about who makes reflective apparel, write 
to 3M, PR (Reflective Garments), 600 
Third Ave., New York, N.Y. 10016. 


Special brake light 


The device pictured above right signals 
motorists behind you when you apply the 
brakes. Called a Cyberlite, it flashes an 
amber-color light whenever the binders 
are on. The flashing rate varies—from one 
pulse per second during gentle braking to 
7.6 pulses per second during hard brak- 
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ing. The harder you brake, the faster it 
blinks. It has a photoelectric cell built in to 
reduce its 1200-candlepower intensity 
during daylight to 400 candlepower at 
night, thus minimizing glare to other 
vehicles. 

| mounted one of these units on a Suzu- 
ki GS 850 and have been very impressed 
with it. Installation is easy. Just attach two 
wires (one to the wire that goes to the 
motorcycle's brake light, and the other 
one to ground), and mount the Cyberlite 
to the license-plate bracket, luggage 
trunk, or whatever is convenient. 

| have taken several long rides—during 
the day and at night—with the Cyberlite on 
the bike, and all the riders and motorists 
l've talked to who have seen it think that it 
is a definite safety aid. If you'd like to make 
motorists more aware that you're on the 
brakes, this seems a good way to do it. 

The Cyberlite costs $127.50, including 
shipping and handling, from Voevodsky 
Cyberlite, Inc., 770 Welch Road, Suite 154, 
Palo Alto, Calif. 94304. The Cyberlite has a 
90-day unconditional guarantee. If you 
don't like it, send it back for a full refund. It 
has a one-year parts and labor warranty, 
too. 


Update on Suzuki's GS 850 


Our long-term-test 850 Suzuki has accu- 
mulated 6000 miles. So far l've had no 
trouble with it. The rear tire, however, is 
ready for replacement, but the front tire is 
still in good shape. | measured fuel econ- 
omy on a recent 400-mile weekend ride: 
At 55 mph with a fairing, lowers, saddle- 
bags, passenger, and luggage, | got 40 
mpg—and much of the trip was over hilly 
roads. The hard-to-find neutral | reported 
on during my initial test ride disappeared 
with the quick fix available at any Suzuki 
dealer. | 


Going touring 

In a couple of months I'll be heading south 
to Daytona on alate-model big-bore street 
bike. I'll be evaluating the motorcycle as 
well as a number of touring accessories. 
Stay tuned for a complete report in an u 
coming column. ^H 
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Send gifts of Canadian Club by phone. 
Dial 800-528-6050 toll free. 
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Kings and 1005. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking !s Dangerous to Your Health. 


Double-shell solar house 
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"The last thing you want to do with 
your precious heated air is to impede 
the transfer of heat into the house. 
Why not just circulate heated air into 
the living area of the house?” 


Double-shell benefits 


Clearly understood benefits of dou- 
ble-shell construction are noise con- 
trol, low rate of air infiltration, cool- 
ing ability, and moderate costs. The 
double shell insulates the interior 
from external sound, and the complete 
lack of mechanical noise associated 
with pumps, valves, and fans is quick- 
ly noted by visitors. 

Dave Leone, owner of a house in 
Lake Tahoe similar to Smith’s, com- 
mented, “Since we use the house only 
on weekends during the ski season, we 
forget how relaxing it is to just sit in 
it. When we arrive on Friday night, 
it's always a pleasant surprise to walk 
into a house that's at a comfortable 
temperature but doesn't have a noisy 
oil burner running." 

The double shell completely buffers 
the interior from air infiltration. Inte- 
rior windows can be opened to remove 
odors and temporarily improve circu- 
lation without breaking the air seal to 
the outside. The air plenum also 
serves as a place to run wiring and 
plumbing, eliminating those punc- 
tures in the vapor barrier that are 
nearly unavoidable in normal con- 
struction. 

The loop houses use a natural cool- 
ing system consisting of buried air-in- 
take pipes that lead into the basement 
or crawl space. Capped in the winter, | 


| the pipes are opened in summer, and 
| vents at the peak of the air plenum are 


opened to create a draft through the 
envelope. This chimney effect, used in 
other passive-solar designs, could be 
important in areas where energy used 
for air conditioning often exceeds that 
used for heating. 

Like fireplace chimneys, however, 
this technique requires careful analy- 
sis of wind patterns and sizing of ducts 
for optimal draw. At least two of the 
double-shell homeowners I talked 
with reported that they needed auxil- 
iary fans to get sufficient air move- 


| ment on very hot days. 


Construction costs for all of the 
houses I surveyed were under or right 


| attheregional average. The moderate 


costs can be explained partly by the 
personal involvement of the owners in 
the building process, but it's also due 
to the simplicity of the concept. The 
additional cost of building a false wall 
is more than offset by the lack of a 
central heating system (bank-loan of- 


ficers I interviewed were willing to 
waive this requirement, based on the 
design of the homes), and the green- 
house structure can be counted par- 
tially as living space, offsetting its ex- 
tra expense. 

Bob Mastin’s house (see color photo) 
in Newport, R.L, is a good example of 
the economics when the owner acts as 
the general contractor. All three 
floors of this 33-by-30-ft. house are us- 
able, and with the 600-sq.-ft. green- 
house included, there is 2600 sq. ft. of 
living space. Total cost of construc- 
tion: $60,000, excluding $5000 for sep- 
tic tank and well. This gives a cost of 
$23 a square foot, considerably below 
the national average. Allowing for an 
increase of 25 percent, to cover the 
cost and profit of a contractor, brings 
the figure to $28.75 per sq. ft. Leone’s 
house was built by the same contrac- 
tor who built the Smith house and, 
even including such things as a hot 
tub in the greenhouse, was finished 
for $35 a square foot. These houses 
clearly belie the idea that solar homes 
are only for the rich. 

Judging from the rate of inquiries 
that Lee Butler, Tom Smith, and other 
owners have been receiving, there is 
tremendous popular interest in 
the double-shell concept. Comments 
Smith: “There have been so many visi- 
tors that Гуе completely given over 
my Saturdays to an open house. Fre- 
quently I have 50 people visit, and 
many go off and build these homes 
with no further contact with me.” Bob 
Mastin reports a similar experience: 
"Even though we've only been in the 
house since March 1979, I’m continu- 
ally amazed at how many people have 
heard about it and want to visit.” 

If you’re interested in finding out 
more about double-shell solar homes, 
or are thinking of building one your- 
self, my best advice is to read the 
books listed below, and wait for a fol- 
low-up article in POPULAR SCIENCE. 

Brookhaven National Laboratory 
plans to fully instrument an Ekose'a 
home beginning this winter, but the 
results won't be available until 1981. 
Until then, you'll have to accept the 
statements made by owners of the 
homes or visit them and see for your- 
self. Most consider themselves pio- 
neers and are eager to share their ex- 
periences with skeptical guests. 


FOR MORE INFORMATION 


The Solar Home Book, by Bruce Anderson and Michael 
Riordan (Cheshire Books, Harrisville NH. 1976). 
"Ekose'a Homes: Preliminary Planning Package," by 
Lee Porter Butler, costs $24.95 from Ekose'a, 573 Mis- 
sion St, San Francisco CA 94105. 
Ener ray Producing House: HandbookiCase Study 
сома cm 95 from Tom Smith (Box 2356, Olympic Valley 


Recently a Miami news team 


pointed a traffic radar gun at a 


clump of trees and clocked them at 
over 85 miles an hour. The trees 
were not moving at the time. 

The point of this test was to 
show that radar isn’t always right. 
Radar gun readouts can be distorted 
by dense traffic, CB's, heater and 


air conditioning fans. even neon 
Signs. In fact, accord- _ 
‘ing to evidence given 


in a recent Miami case, 
25% of traffic radar 
speeding tickets are in 
error. That's why you 


FUZZBU 


need a Fuzzbuster II Radar Detector. 

Fuzzbuster П lets you know 
when radar is in the area so you | 
can check your speedometer, And 
know you're in the right when 
radars wrong. The Fuzzbuster II 
picks up all traffic radar at dis- 
tances of up to 3 miles. Over hills, 
through trees and around curves. 


| On the E or right in town. 


But the Fuzzbuster 
II Radar Detector isn’t | 
just for you. It's also a 
perfect Christmas gift 
for friends, relatives, 
and even trees. 


Americas number one name in radar detectors. 


Sale or use of this product may be considered illegal in Michigan and Virginia. 
©1979 by Electrolert, Inc., Troy, Ohio 
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For the man who has еу уйш 
The BSR System X-10 The Controller. — mm 


JUST PLUG IT IN. 

| Just plug the system into any wall outlet 
| Wherever you choose. (No special 
wiring is needed.) And you can control 
up to sixteen lights and appliances 


inq to control it with. 


UNDER $90. 

And get this. An X-10 Control System with 
enough modules to control lights and appliances 
at three different locations in the house. costs 
under $90. So the man who has everything 


" doesnt have to have a pot of money to own one 


552, àj System ХЮ. 


| | just by pushing a couple of buttons 
| As a matter of fact. the Х-10 is so 
easy to operate. you can do it with 
your eyes shut. So. if the late show 
is beginning to turn you ОЙ. you can turn it off 
without budging out of bed. And keep your 
eyes shut until morning 
Or. say you hear a mysterious noise from 
downstairs in the middie of the night. Just 
reach for your Controller and turn on every 
light in the house. That ll scare the daylights 
out of an intruder. 
Or even if you just want to dim your lights. 
you can do it with the Controller 


COMM ANE 
CONROLE 


BSR X-10 CONTROL SYSTEM 


The Controller 


BSR (USA) LTD Blauvelt, NY 10913 


"Manufacturer s suggested retail price 


Automotive 
trouble-shooting 
quiz- 


match wits with the 


diagnostic champs 


By RAY HILL 


These questions are based on prob- 
lems set up to test the skills of student 
mechanics in state and national Ply- 
mouth Trouble-Shooting Contests. 
Steve Mercaldo, New York automo- 
tive-mechanics instructor, whose stu- 
dents have been highly successful in 
past contests, assisted in the prepara- 
tion of the problems in this quiz. 


Questions 


1 Engine cranks very 
slowly and won't start 


You start for work one dark winter 
morning, but when you turn your ig- 
nition key, your car's engine turns 
over slowly without firing. There is a 
chattering noise at the starter motor, 
and the headlights dim when the igni- 
tion key is in the crank position. 


You check battery posts and cable- 


ends and find they are clean and se- 
cure. The battery negative-cable con- 
nection at the engine block is clean 
and tight. So is the battery positive- 
cable connection at the starter. 
Checking the battery with a hy- 
drometer, you find the specific gravity 
is 1.190, 1.100, 1.200, 1.210, 1.200, 
and 1.220 for cells one through six. 
You attach a booster battery to the 
battery in your car, then try to start it. 
When the key is turned to the crank 
position, the engine starts at once. 
You charge the battery in your car, 
but that does not solve the problem. 
Without the booster battery, the en- 
gine cranks slowly and will not start. 
Checking the battery with a hydrom- 
eter again, you find a 60-point differ- 
ence between the cell with the highest 


reading and the one with the lowest 
reading. 
What's wrong? 


2 Engine begins to 
lose power at speed 


At around 50 mph your engine be- 
comes sluggish. It starts easily and 
runs fine at lower speeds. But once 
you get past 50 mph, the engine just 
doesn't have the power it used to. 

A little trouble-shooting reveals 
that manifold vacuum at idle is a 
steady 20 inches. 

Performing a power balance test, 
you find that, as each cylinder is can- 
celed, rpm drops by about 40 rpm. 

А check of the spark plugs shows 
that they are gapped correctly, elec- 
trodes aren't worn, and there are no 
carbon deposits. 

А deep-blue spark jumps the elec- 
trode gap of each spark plug. 

You try installing a new gas filter, 
on the assumption that the old one 
might be clogged, but you get no im- 
provement. | 

A check of the fuel pump indicates 
one psi, three inches of vacuum on the 
vacuum side, and a volume of a half 
pint of fuel when the engine is idling 
for one minute. 

You remove the fuel pump and in- 
spect the lobe that drives it. It's not 
worn. Nor is the fuel-pump rocker 
arm. 

Why is the engine losing power at 
higher speeds? 


З In-line six lacks power 
and runs roughly. Gas 
mileage has decreased 


Intake manifold vacuum during 


cranking is erratic. The needle on the 
vacuum gauge jumps back and forth 
from zero to five inches. 

When the engine is idling, manifold 
vacuum jumps erratically back and 
forth between 13 and 17 inches. 

A power balance test produces an 
equal rpm drop when each cylinder is 
canceled—except for cylinders three 
and four. Momentarily disconnecting 
the spark-plug wire from either num- 
ber three or number four while the en- 
gine is idling produces no change in 
engine rpm. 

Sticking a Phillips screwdriver 
with an insulated handle in the end of 
each spark-plug wire and holding the 
shank of the screwdriver a quarter 
inch away from a good ground 
produces a deep-blue spark when the 
engine is running. 

Installing a new set of properly 
gapped spark plugs does not solve the 
problem. 

A compression check indicates that 
cylinder pressures are 140, 135, 10, | 
10, 140, and 130 psi respectively, one 
through six. 

While checking the compression of 
cylinder three you hear air escaping 
from the spark-plug hole of number- - 


Continued 


Automotive quiz 


four cylinder. And when checking 
number four, you hear air escaping 
from the spark-plug hole of number 
three. 

What is wrong, and what will you 
do about it? 


4 Horn doesn't work 


TO BATTERY 
{ 12-V/OLT POWER 
SUPPLY ) 


HORN SWITCH 


TO HORN 
TO FUSE 
TO HORN SWITCH 


HORN-RELAY CONNECTOR 


You have a horn that is wired as 
shown in the accompanying drawing. 

When you depress the horn button 
on the steering wheel the horn doesn't 
sound. 

First you check the horn-circuit 
fuse. Grounding a 12-volt test lamp 
and touching it to both sides of the 
fuse makes the lamp light. 

Next you check the horn itself. You 
disconnect the wire at the horn. Then 
you connect a jumper wire to the plus 
post of the battery terminal and touch 
the other end of the jumper to the horn 
terminal. The horn blows. 

Is there power to the horn? To 
check, you substitute your test lamp 
for the horn by connecting one end of 
the lamp to a good ground and the oth- 
er to the terminal of the wire that goes 
to the horn. A friend depresses the 
horn button. But the test lamp does 
not light. 

Next you unplug the connector from 
the horn relay. You connect your test 
lamp to ground, then you touch the tip 
of the test lamp to the fuse terminal of 
the relay connector. The test lamp 
lights. 

You then connect one end of the test 
lamp to the fuse terminal of the con- 
nector and the other end to the horn- 
switch terminal. When you depress 
the horn button, the test lamp 
lights. 

The last test you make is to again 
substitute the test light for the horn. 
Then you use a jumper wire to make a 
connection between the battery and 


F 


horn terminals of the relay connector. 
When you make this connection, the 
test lamp lights. 

Why won't the horn sound when you 
press the horn button? 


5 Engine cranks but won't 
start 


Engine cranking speed sounds nor- 
mal, so the engine is turning over fast 
enough to start—but it won't. 

Intake manifold vacuum is a steady 
pulse of two inches while cranking. 

Removing the top of the air cleaner 
and peering down the carb reveals 
fuel squirting out the discharge noz- 
zles when the throttle lever is moved 
to the open position. 

Removing the spark plugs, you find 
they are wet with fuel. 

Removing the coil high-tension 
wire from the distributor and holding 
it a quarter inch away from ground 
while cranking reveals a series of 
strong blue sparks. 

Sticking a Phillips screwdriver 
with an insulated handle in the end of 
each spark-plug wire and holding it a 
quarter inch from ground reveals no 
spark as the engine cranks. 

Removing the distributor cap and 
inspecting it shows that it is not 
cracked or burned and is in good 
shape. 

The problem, then, must be caused 
by what? 


6 Engine hesitates during 
warm-up, but runs well 
after it's warm 


This is really a perplexing situation. 
With the engine cold, when you re- 
move the top of the air cleaner, de- 
press the accelerator, and release it, 
the choke plate closes. It opens slowly 
as the engine warms up. 

The choke kickoff is good. When the 
engine is first started, the choke plate 
is pulled partly open by the kickoff. 

Fast idle speed? Hooking up a ta- 
chometer shows that it is correct when 
the throttle screw is positioned on the 
correct step of the fast-idle cam. 

There is good spark at all the plugs. 
And checking the timing with a tim- 
ing light and tachometer shows that 
timing is at specs. 

You even go as far as to disassemble 
the carb to check the fuel in the float 
bowl to see if it’s contaminated with 
dirt or water. It’s not. 

When putting the air cleaner back 
on top of the carb, you notice that the 
flexible pipe that fits between the air- 
cleaner snorkel and exhaust-manifold 
hot stove is missing. Could this cause 
the hesitation during warm-up? 


Answers 


1 A bad battery is the problem. Re- 
place it. 

When you cranked the engine with 
the headlights on and the lights 
dimmed, that was a good indication 
that either the battery was low or the 
starter was drawing too much cur- 
rent. But when a booster battery was 
connected and the engine started im- 
mediately, the starter was eliminated 
as a possible suspect. 

That left the battery as a suspect. 
The hydrometer check indicated that 
the battery was in a low state of 
charge. Ordinarily you would want to 
see a specific-gravity reading in the 
neighborhood of 1.250 or better. And 
not more than a 25- or 30-point spread 
between the cell with the highest 
reading and the one with the lowest. 

Not only were the readings for all 
the cells low, but cell number two was 
off in relation to the other cells. 

When charging the battery failed to 
improve the situation, the battery had 
to be the culprit. 

The chattering noise from the start- 
er motor was the sound of the starter 
solenoid engaging and disengaging— 
because the battery wasn’t able 
produce enough current to keep it en- 
gaged continuously while the ignition 
switch was in the crank position. 


2 The fuel pump is bad. It should be 
replaced. 

When you checked manifold vacu- 
um and found a steady 20 inches of 
vacuum, that indicated the engine 
was in good shape mechanically— 
17-21 inches of manifold vacuum at 
idle is usually what you would expect 
from a healthy engine. 

The power balance test indicates 
that each cylinder is doing its fair 
share of work. And the fact that the 
spark plugs look good and are firing 
with a deep-blue spark indicates that 
the ignition system is probably in 
good shape. 

A new fuel filter eliminates the pos- 
sibility of a clogged filter preventing 
adequate gas flow to the carb at high- 
er speeds. 

The tip-off to the cause of the prob- 
lem is the check of the fuel pump. A 
good one should work in the neighbor- 
hood of four to five psi, not a weak one 
psi. Volume for a healthy fuel pump 
during cranking for 15 seconds should 
be about a half pint of fuel. This one 
took a minute to deliver that vol- 
ume. 

Апа a good pump would produce 
around 10 inches of vacuum on the 

Continued 
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vacuum side while cranking instead 
of three. А badly worn fuel-pump 
rocker arm or cam lobe that drives the 
pump could also cause the problem. 
But both were okay. 


3 А blown head gasket between 
cylinders three and four is the prob- 
lem. It must be replaced. 

The giveaway was the compression 
in the two adjacent cylinders, three 
and four. Both were 10 psi, an equal 
and totally unacceptable reading. 
Hearing air coming out of either 
spark-plug hole when the other cylin- 
der was being checked clinched it. 


4 The horn won't work because the 
horn relay is bad. You need a new one. 
Testing revealed that you have no 
power to the horn when the horn but- 
ton is depressed. Yet the horn itself is 
good. The fuse is okay. And the wiring 
going to and from the horn relay is 
working. The relay is all that's left. 


5 А bad rotor is the problem. Re- 
place it. 

Intake-manifold vacuum while 
cranking is acceptable. You've got 
fuel at the carb; you know it's reach- 
ing the plugs because they're wet. 

Spark? There is none at the plugs, 
but plenty going into the distributor 
cap. The cap is good. So the only re- 
maining link in the chain is the rotor. 


6 Yes, the missing hose between 
the exhaust-manifold hot stove and 


IGNITION 
COIL 


PRIMARY SECONDARY 
WINDING WINDING 


DISTRIBUTOR 


When circuit in primary windings of igni- 
tion coil is broken, the collapsing magnet- 
ic field induces current in the secondary 
windings of the coil. This current flows 
through the coil's high-tension wire to the 
center terminal in the distributor. Rotor 
then directs it to appropriate spark plug. 
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the air-cleaner snorkel is the culprit. 

To meet emissions standards, mod- 
ern carburetors are calibrated lean. 
Preheating the intake air during 
warm-up permits the carburetor to be 
calibrated leaner than it could be if it 
had to drink cold air through the air- 
cleaner snorkel during warm-up. 
Thus hydrocarbon emissions are re- 
duced. And on a severely cold day, the 
chances of the carburetor icing up dur- 
ing warm-up are reduced. 

All preheated air systems work sim- 
ilarly. The system we illustrate here 
is that used by Chrysler. 

When the inlet-air temperature is 
50 degrees Farhenheit or lower, car- 
buretor intake air flows through the 
heat stove located on the left exhaust 
manifold. From the heat stove it 
passes through the flexible pipe that 
connects the stove to the snorkel of the 
air cleaner. 

As the inlet-air temperature rises 
above 50 degrees, the air control valve 
in the snorkel begins to open. When 
the inlet-air temperature reaches 90 
degrees, the air control valve opens 
fully, closing off the passage between 
the heat stove and the snorkel. Be- 
tween 50 and 90 degrees, when the air 
control valve is partially open, air en- 
ters the carb both through the pipe 
from the heat stove and from the 
fresh-air intake duct. After the air 
temperature rises above 90 degrees, 
air enters only through the fresh-air 
intake duct. 

What causes the air control valve to 
open and close? A combination of in- 
take manifold vacuum and spring 
pressure. With the engine off, a spring 
holds the air control valve in the hori- 


zontal position, which closes off the 


passageway from the heat stove. 

But when the cold engine is started, 
intake manifold vacuum passes 
through a heat sensor located in the 
bottom of the air cleaner. 

When the engine is cold, the heat 
sensor allows full intake manifold 
vacuum to pass through to the vacu- 
um diaphragm above the air control 
valve. The vacuum overcomes the 
spring pressure which was holding 
the valve in the horizontal position. 
Now the valve is held in a completely 
vertical position, sealing off the air 
passageway from the fresh-air intake 
duct. 

As the intake air passing through 
the heat stove and entering the air 
cleaner gets hotter, the sensor in the 
bottom of the air cleaner senses 1t, and 
begins to open, decreasing the amount 
of manifold vacuum that reaches the 
vacuum diaphragm. 

As the vacuum to the vacuum dia- 
phragm decreases, the spring begins 
to overcome the resistance of the vacu- 
um diaphragm and the air control 


FRESH- AIR AIR 
INTAKE DUCT 
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valve begins to assume a horizontal 
position. As the inlet air temperature 
reaches 90 degrees, the heat sensor in 
the bottom of the air cleaner shuts off 
all vacuum to the vacuum diaphragm, 
and the passageway to the heat stove 
is completely sealed off. All inlet air to 
the carb now comes through the fresh- 
air duct. 

If the flexible pipe from the heat 
stove is disconnected on one end, or 
has disappeared entirely (both situa- 
tions are fairly common, especially on 
older cars), the carburetor inlet air is 
not heated when the engine is warm- 
ing up. Cold air enters through the 
passageway that would normally ad- 
mit heated air from the heat stove. 
Cold air is more dense than hot air, so 
an already lean condition becomes 
leaner, and hesitation develops. 

Once the engine warms up so that 
the inlet air has reached a tempera- 
ture of 90 degrees, everything works 
normally. 

In this situation, replacing the flex- 
ible heat pipe between the heat stove 
and the air-cleaner snorkel will cure 
the hesitation problem. 
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A LITTLE CROSMAN IS A LOTTA FUN. 


| The trouble with most airguns is they're too big for 
A و‎ smaller kids to handle. 
m He UM That's why we make the Crosman 788 BB Scout.™ 
The Crosman 788 is the only pump-up BB gun 
designed especially for younger shooters. It's only 31 inches 
J long and weighs less than three pounds. 50 it's easy for 
smaller kids to handle. 

But just because the 788 1s our smallest airgun doesnt 
mean we cut down on the features. It’s got a solid-steel barrel, 
rugged metal receiver and adjustable rear sights like 
our bigger Crosman airguns. 

Which means that now, instead of 
having a little fun with a gun that's too big, 
you can have a lotta fun with a gun 
that's just right. 


| Part of being a 
kid is owning a Crosman. 


Airguns must be 


Clean, fresh air. . .right in your own home with 


It electronically cleanses 
and purifies the air in your 


home, office or car...leaves it | 
country-fresh, free of odor, 


dust and pollutants 


Ever notice how fatigued, restless, even irritable 
you feel just before a thunderstorm? And, how 
refreshed and revitalized you feel afterwards? 
Perhaps you even attributed it to “something in 
the air..." Well, you were right —that "some- 
thing" was atmospheric ions, those billions of 
electrically charged particles in the air all around 
us. Scientific studies strongly suggest that thosé 
very negatively and positively charged ions may 
play an important role in our sense of well-being 
and much more. 


The positive effect of negative ions 

and vice versa... 

That oppressive feeling just before the storm is 
related to the excess of positive ions in the air — 
they can make us feel listless and fuzzy-headed. 
And that wonderful, relaxed feeling after the 
storm is passed? That is due to the high level of 
negative ions in the air. Many scientists believe 
that a high concentration of negative ions helps 
keep us alert, refreshed and freer of stress and 
anxiety. 


Mountain-Aire creates а country-fresh 
environment similar to nature's own... 
Nature constantly replenishes the air with ions 
through thunderstorms, high winds, moving 
water, and so on. These ions help to keep the air 
free of impurities. But man-made enclosed and 
urban environments upset the natural balance of 
air ionization. There is increasing evidence that 
this ion depletion leads to discomfort, stress and 
loss of mental and physical efficiency in both 
humans and animals. 


But now, through scientific research and ad- 
vanced technology, we can recreate a healthier, 
more natural environment through negative ion 
generators —and that's precisely what re- 
markable Mountain-Aire is. 


You don't have to understand it 

lo benefit from it. . . 

That may sound like a lot of fancy technical 
jargon, but you don't have to be a scientist to 
know that almost as soon as you install 
Mountain-Aire in your home, office or car you'll 
start to notice a pleasant difference. Take a deep 
breath —there's no smoke, no кен odors. 


Plug Mountain-Aire into the cigarette lighter of 
your car and breathe fresh, purified air wherever 
you drive. AC Adapter available for use in home, 


Mountain Aire’ 


Mountain-Aire works harder, more 

efficiently than other air purifiers 

Instead of masking unpleasant odors with a 
flowery scent, Mountain-Aire's unique multiple 
graphite emitters work to sweep dust, pollut- 
ants, bacteria and other impurities from the air 
and "grounds" them in the wall, floor or carpet. 
In fact, after months of using Mountain-Aire, 
you may begin to notice a slight darkening 
around the emitters of your unit— physical 
proof that its working to remove harmful 
impurities from the air you breathe! 


Possible medical benefits. . . 

While still inconclusive, scientific research indi- 
cates that negative ion generators may have 
far-reaching medical benefits. Tests performed 
on burn victims found that a high concentration 
of negative ions helped to significantly reduce 
pain and speed recovery. One study even 
suggested that negative ions may help to reduce 
the frequency of headaches, colds, viruses, flu, 
and be of help to hay-fever and allergy sufferers. 


But even if you don’t personally notice these 
benefits, think of how good you'll feel knowing 
that the air you're breathing is being purified of 
smoke and annoying odors. 


Works wonders in the car 

Plug Mountain-Aire into the cigarette lighter of 
your car and start to breathe delightful, country- 
fresh air no matter where you drive. Even chain- 
smokers will discover that the car remains fresh 
and odor-free. 


Ideal for the home 

The Mountain-Aire custom AC Adapter means 
you can simply plug it into any standard outlet in 
your home or office and enjoy fresh, purified air 
there, too. What a great advantage when having 
parties and get-togethers —the air stays clean 
and sweet. 


Specifications: 


Negative ion Generation: 1.56 x 10°? ions/sec. 
@ 12 VDC. 


25,000 negative ions measured 18" from unit. 
Input: 14 MA (.175 watts) 
Size: 834" x 3" x 2%" high. Wt. = 290 grams. 


Prove it to yourself for 30 days 

We've made some remarkable claims —but 
then Mountain-Aire is a very remarkable 
product! But you don't have to take our word for 
it. Use it in your home, office, car, camper, or 
truck for 30 days and if you're not 10096 satis- 
fied, simply return it and your money will be 
promptly and cheerfully refunded. 


Special Introductory Price 

Mountain-Aire is manufactured under strict 
quality-control specifications by Fresh Air, Inc. 
The negative ion output is certified by the 
Environmental Security Group of America. Dur- 
ing our national introduction, you may purchase 
the amazing Mountain-Aire for just $89.95. The 
AC Adapter for home use is just $14.95. A small 
price indeed for fresh country air everyday! 


Call Toll Free 
800-621-5559 
In Illinois 800-972-5858 
24 Hours A Day —7 Days A Week 


Е CAMBRIDGE 
INTERNATIONAL Inc. 


B700 Waukegan Road Morton Grove, Ilinois 60053 [312) 866-5510 


Clip & Mail To: 
Cambridge International, Inc. Dept. P-12 

8700 Waukegan Rd., Morton Grove, IL 60053 
O Please rush me ____ 


residents add 5% sales tax). 
O | also wish to receive 
$14.95 each. 

O Check or Money Order Enclosed 

O Charge to: O Master Charge O Diners Club 
O American Express O Carte Blanche O Visa 


Name 
Address 
City .— Stale — Лр 


Signature 
Cambridge International, Inc. 1979 


Mountain-Aire unit(s) at 
just $89.95 each plus $3.95 shipping & handling. (Ill. 


AC Adapter(s) at just 
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Ready 
your range 


for holiday cooking loads 


By EVAN POWELL 


The barbecue's covered for the winter 
and the holidays are upon us: Your 
kitchen range is about to tackle its 
biggest work load of the year. But if 
you put it in top shape now, you'll in- 
crease its chances of surviving the rig- 
ors of year-end entertaining without 
problems, and you may even find that 
its overall performance—and efficien- 
cy—are improved. 

The range is a relatively simple ap- 
pliance, and repairs seldom require 
much time. The only special tools 
youll need are a volt-ohm meter 
(VOM) and a terminal crimping tool. 
Both are sold at most radio/TV-parts 
suppliers and electrical-goods dealers, 
and will likely pay for themselves in 
saved repair bills. 

All tests described are designed to 
be conducted with power removed 
from the range. Always unplug a gas 
or electric range before cleaning, 


inspecting, testing, or servicing it. 

In general, start with a good clean- 
up. Wipe away grease and spills that 
may have accumulated under the cook 
top. Clean the reflector pans under 
electric-range elements—they have a 
positive effect on speed and consisten- 
cy of cooking. Use a stiff brush to clean 
gas-range ports. Clean the oven. 

While you're doing this, note any 
problems that presently exist, such as 
an inoperative surface unit or uneven 
cooking results from the oven. Also 
make a visual check: Take a close look 
at heating elements, burners, and 
wiring. Look for loose connections and 
deteriorated or grease-soaked wiring. 
Elements and burners should be firm 
so utensils are held in a level position. 
Oven-door gaskets should be in posi- 
tion and undamaged. Thermostat 
sensing tubes should be properly sup- 
ported away form the sides of the oven 
and not kinked or damaged. 

In general, most checks can be made 


Repairing electrical connections 


Most electric-range problems are due to 
wiring faults. The problem starts when a 
connection becomes loose from mechan- 
ical strain—caused by flexing of the wir- 
ing—or when grease residue forms an in- 
sulating barrier on terminals. A poor con- 
nection overheats, and the wire then may 
separate from the terminal in a “burn- 
off.” 

It's important to use the right materials 
for these repairs. Use special heat-resis- 
tant wire; it's available at most appliance- 
parts stores or servicing agencies. Always 
use a wire size at least as large asthe orig- 
| inal. Don't guess. If you're not sure of the 
size of the wire, snip a small piece off and 
take it with you when you shop. Undersiz- 
ing the wire could make it act as a large 
| fuse, burning out the moment you switch 
on the power. 


If the problem occurs at a quick-connect 
terminal, you'll also need a new terminal. 
Don't use the standard type you might 
have in your tool kit, even though it looks 
the same. Use one intended for high-tem- 
perature use. 

Before you install a new terminal on the 
wire, strip insulation back until you reach 
bright copper. (If the wire is then too short 
to reach, splice or replace it.) Use a crimp- 
ing tool to secure the terminal and/or sol- 
der it to the conductor. 

Before the reconnecting can be done, 
the mating terminal on the heating ele- 
ment or switch must also be cleaned. Use 
sandpaper or a wire brush to restore a 
bright, shiny finish on the contact surface. 
When reconnecting, use a pair of pliers to 
slightly tighten the push-on terminal so it 
"bites" tightly into its mating terminal. 


routinely—as youre making your 
next cup of coffee. It's a good idea, 
however, to go deeper periodically, as 
well. Check behind control panels, for 
instance, for loose or burned connec- 
tions. А good look now could save 
much time—and money-— later. 

Armed with a list of the potential 
trouble areas, you're ready to begin 
repairs. Shown here are the most com- 
mon problems—and their solutions. 
Use them as a guide. Naturally, all 
appliances are not the same, but you'll 
be able to make most repairs—on most 
brands—just by following the simple 
procedures shown here. 


For more on readying your range, 
turn to pages 129 and 132 


Ultra Plastic. It dries almost 
three times harder than con- 
ventional varnishes you have 
used. That's why it has much 
greater resistance to abrasion, 
chipping, peeling and house- 
hold chemicals. 

It's tough! 

What's more, Varathane 


NEW VARATHANE ULTRA PLASTIC. 
IT’S CLEARLY A REVOLUTION. | 


Ultra Plastic is also available 
in an exterior and marine 
finish which has been specially 
formulated with U.V. A. to 
protect against the ultra violet 
rays of the sun. 

It's easy. 

lhe new Varathane 
clear wood finish brushes or 


sprays on smoothly. Levels E AE 
itself, dries quickly. And even | | 
washes up with water. So choose either gloss or 
What could be easier or satin Varathane and do some 
faster for you? woodwork, cabinets or furni- 
Based upon the unique, ture. Or a floor or an antique. 
new Envirosol" System, Results: revolutionary. 
Varathane Ultra Plastic 
brings you all these The Flecto Company Inc., 


advantages that youve FLECTO po Box 12955 
never had before. Oakland, California 94604 


®) 
When you want to do it right. 


=e" 


Produced under license from Envirosol Systems 
International, Ltd. Patent Pending 


CHEVY'S MID-SIZE MALIBU WAGON. 


Mileage better than many compact cars 
is just one of its hidden surprises. 


` The efficiency and power of equipped with GM-built engines about six feet of floor for cargo plus an 


produced by various divisions. See opening over four feet wide for easy 
acontemporary VO engine. — your dealer for details loading. 
ew ior an eiticient Dut ITISKy 5 | About 72 cubic feet of load space— 

229 Cu. In. V6 helps give Malibu 2 side compartments plus not counting the three compartments. 
responsive performance along with one under the floor. Atri | ish mid-si 
highly respectable EPA estimates. Malibii etvé veris m and уп mi size 

| gives you room to stash small | for 6 
26 highway estimate Available security package puts locks It's a now-size wagon, trim and 


with 3.8 Liter (229 Cu. In.) V6. Engine 


ll three, covers on the side compart- 
not available in Calif. — where 231 Cu. Bale "S = P 


timely for today. Easy to maneuver and 
park. 


| ts. | 
In. V6 is standard. Mileage estimates ЕРЕ And just plain fun to drive. 
not available in California at time of The convenience ofa Yet on the inside, six people can ride 
printing. 2-way hatchgate. in comfort. 


Remember: Compare estimated MPG 
(circled) to that of other cars. Your 
mileage may vary depending on speed, 
trip length and weather. Your actual 


Your family should try one on for 
size. 

Talk to your Chevy dealer about 
buying or leasing America's favorite 


Window swings up for easy loading in 
tight parking places. Gate drops down 
for loading bulky cargo. 


highway mileage will probably be less 72 cubic feet of cargo Space. mid-size wagon. 
than the highway estimate. Malibu is With the rear seat down, you have Chevy Malibu, for 1980. 


Ready your range 


[Continued | 


Element removal 
and testing 


When a heating element quits, the prob- 
lem is usually just a poor connection. If 
the wiring is good, however, the element 
itself may be faulty. 

Electric cook-top elements used with 
multiposition switches have dual coils 
with an inner and outer series of rings. 
Typically, however, most elements con- 
sist of a single coil, controlled by an infi- 
nitely variable heat switch. 

The coils of either type are basically the 
same: a metallic sheath encapsulating an 
internal nichrome heating wire that is held 
in place with an insulating compound. In 
time, if this compound breaks down from 
heat, the nichrome wire may touch the 
electrically grounded outer sheath. Re- 
sult: a direct short that could actually burn 
a visible hole in the sheath. Naturally, if 


this has happened, replace the element. 


Checking and 
replacing oven 
elements 


Oven elements can be removed from the 
front of many ranges by first removing 
two retaining screws from the mounting 
bracket; on older ovens (right), you may 
have to remove the rear access panel. Dis- 
connect the wiring from the element, not- 
ing its placement and color code. Check it 
with a VOM as you did the stove-top ele- 
ment. If the meter shows the element is 
faulty, replacement is simply the reverse 
of the removal procedure. 


Removing, cleaning, and 
adjusting gas burners 
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Less dramatic, the nichrome wire may 
simply break from age. There are no visi- 
ble effects, and the element doesn't get 
hot, so it must be checked with a meter. 
Surface units can be removed from many 
ranges by lifting the element and twisting 
slightly in a clockwise direction to free the 
mounting tab. It may be necessary to re- 
move one retaining screw, as in the pho- 
to. Elements simply unplug from most 
new models. 

A good coil should have continuity from 
one end to the other (TPA to TP1 or TP2). 
The actual resistance will be low, but vari- 
able depending on the type of coil. As 
shown, double-element coils are checked 
as two independent single types. There 
should be no continuity between any of 
the electrical connections and the outer 
sheath (TP3 or TP4). Replace if there is. 


Gas burners can become partially clogged 
with flakes of rust or food spills. To clean 
the ports, use a toothpick and an old 
toothbrush. To remove the burner from 
the stove, lift and pull it out of the open- 
ing. (Some models may have a spring clip 
or screw that holds the burner in place.) 

After cleaning, check the burning char- 
acteristics of the flame: The ideal flame 
should be relatively soft with a distinct 
blue inner cone. To adjust, look for each 
burner's air shutter at the point where the 
tube meets the manifold near the knob 
and valve (see drawing). If the flame has 
traces of yellow, loosen the shutter screw 
and open the shutter slightly. A hard, blue 
flame indicates too much air. Close the 
shutter until a trace of yellow appears in 
the flame, then reopen it just enough to 
remove all the yellow. 


© Lorillard,U.S.A., 1979 
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Golden Lights. 8 out of 10 coming from higher tar brands... 
and staying. Many convert after just one pack. 
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Golden Lights. | 

The taste you'll swear by... 
not at. 

(Regular & Menthol.) 


Wüva dh wom =p 


E 20 6 7 7 в 9 


MG. TAR MG. TAR MG. TAR MG. TAR MG.TAR MG.TAR 


MG. NIC. 1.3 MG. NIC. 1.1 MG. NIC. 1.4 MG. NIC. 1.2 MG. MIC. ТЛ MG. NIC. 1.3 MG. NIC. 


MiG. TAR 
0.7 MG. NIC. 


Source comparative ‘tar’ and nicotine figures: FIC Report May 1978. Of All Brands Sold: Lowest tar: 0.5 mg. tar, 
0.05 mg. nicotine av. per cigarette. Golden Lights: 8 то. tar,’ 0.7 mg. nicotine av. per cigarette by FTC Method. 


Ready your range 
[Continued | 


Thermostat test and calibration 


It's important that the sensing tube of the 
oven thermostat is mounted so it does not 
touch the oven wall (right top photo). Han- 
dle it carefully if you must move it, howev- 
er, to avoid kinks. The tube is filled with a 
gas or liquid that expands and contracts in 
direct response to oven temperature. This 
causes the movement of a flexible metal 
diaphragm within the body of the thermo- 
stat, which then opens and closes switch 
contacts to cycle the heat on and off. 

Many thermostat failures are due to 
damage or leakage of the sensing tube. 
The result is a sudden increase in oven 
temperature. Inspect the tube carefully 
and be sure it is clean—a coating of food 
or oven-cleaning material can affect its re- 
sponse. 

Oven thermostats should be calibrated 


230 VAC 
r4 


ПБ МАС: ПЕ МАС 


whenever actual temperature varies more 
than 20 degrees from the indicated tem- 
perature. Check this with an accurate ther- 
mometer placed in the center of the oven. 
Let the oven "settle down" by cycling at 
least three times. Find the thermostat cali- 
bration screw (see right bottom. photos), 
usually visible after pulling off the ther- 
mostat knob. If you don't see one, look in 
the center of the thermostat shaft and 
you'll probably find it there. An arrow will 
indicate in which direction to turn the 
screw to increase the temperature. Go 
easy—a very slight turn can result in a siz- 
able temperature variation. If you've be- 
come accustomed to an oven with inaccu- 
rate temperatures, you may have to ad- 
just some of your favorite recipes to ob- 
tain the same results. 
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Switch testing 
and replacement 


If a range burner doesn't operate and the 
element and wiring check okay, the switch 
may be at fault. Visible signs of a bad 


| switch are arcing, cracking, or deteriora- 


tion that may occur where a terminal en- 
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Assuring consistent 
oven temperature 
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А calibrated thermostat should give you 
an accurate temperature range, but it's 
equally important that temperatures are 
consistent throughout the oven. Most ov- 
ens provide air intake through special 
openings, usually in the bottom of the 
door. Convection currents move the air 
outthrough a vent in the top ofthe door or 
in the top of the oven. The vents must be 
clear of foreign matter; a plugged vent 
can cause wide temperature variations. 

The oven door should swing open 
smoothly. If it doesn't, check the hinge 
mechanism for damage or wear (see 
drawing). Some hinges use a cam that 
holds the door in a partially open position 
for broiling. This may be part of the hinge 
assembly within a pull-off door, or it may 
be located alongside the oven liner. 

An opened oven door should feel flexi- 
ble if you alternately twist it at each top 
corner, but it should not be so loose that it 
moves easily out of position. To test it, 
close the door after inserting a one-inch- 


wide strip of paper between door and 


seals. A definite resistance should be felt 
when the paper is pulled away. If the door 


ters the switch body. Replace any dam- 
aged switches. If the problem is not visi- | 
ble, use a VOM to check for continuity be- 
tween the incoming power-supply termi- 
nals and output terminals of the switch. | 
(Remove at least one terminal before test- | 
ing.) On a multicontact switch, such as the 
one shown, test for continuity through all 
of its switch positions. The resistance 
should read zero ohms when a contact is 
closed. Any resistance indicated can 
cause contact heating or arcing. 

One word of caution: Replacement 
switches can differ from the original since 
they may be designed to fit several mod- 
els. If special wiring instructions are in- 
cluded in the replacement-switch kit, fol- 
low them to the letter. 


does not close properly, open it and 
slightly loosen the screws which hold the 
inner and outer door panels together (see 
photo). Close it again and adjust it from 
side to side until the proper seal is ob- 
tained. Now carefully reopen it, holding it 
in the same position, and retighten the 
screws firmly. Door adjustments are af- 
fected by the position of the range, so if 
you've recently moved or have a new 
range, adjustment may be necessary. 


ОҢ never needs water. 


First there was only one. The JCPenney Battery. 


The first maintenance-free battery. No water to add or check. 


Not even filler caps. Just power. Now there are three more. 
Three equally maintenance-free batteries. The JCPenney 


And neither dothey. 


3, 4, and 5 year batteries. Still no water to add or caps to 
fool with. But now you can choose the power you need 
and the price you want to pay. The JCPenney 3, 4 and 


JCPenney 
3 Year 
Battery 


315 Amps —(Group Size 24) 
Cold Cranking Power 

Limited 3 year Warranty 
THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 
3 YEARS WHEN USED IN 
YOUR PRIVATE CAR OR TRUCK. 


This warranty is void if the battery's 
failure is due to customer abuse, misuse, 
accident or negligence or if an electrical 
test performed by JCPenney shows that 


the failure was caused by the automobile's 


electrical system 

e If it fails during the first year—we will 
replace it free. e If it fails during the 

end year, we will allow $20.00 towards the 
purchase of a new battery. * If it fails 
during the 3rd year, we will allow $10.00 
towards the purchase of a new battery. 
Just return it with proof of purchase to the 
nearest JCPenney auto center for Service. 
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The 
JCPenney 
4 Year 
Battery 


410 Amps (Group size 24) 
Cold Cranking Power 


Limited 4 year Warranty 

THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 

4 YEARS WHEN USED IN 

YOUR PRIVATE CAR OR TRUCK. 


This warranty is void if the battery's 

failure is due to customer abuse, misuse. 
accident or negligence or if an electrical 
test performed by JCPenney shows that 
the failure was caused by the automobile's 
electrical system 

e |f it fails during the first 2 years— we will 
replace it free. e If it fails during the 

3rd year, we will allow $20.00 towards the 
purchase of a new battery. * If it fails 
during the 4th year, we will allow $10.00 
towards the purchase of a new battery. 
Just return it with proof of purchase to the 
nearest JCPenney auto center for Service. 


5 Year Batteries. Take your choice. 


JCPenney 
9 Year 
Battery 


500 Amps (Group size 24) 
Cold Cranking Power 


Limited 5 year Warranty 

THIS BATTERY 15 WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 

5 YEARS WHEN USED IN 

YOUR PRIVATE CAR OR TRUCK. 


This warranty is void if the battery s 

failure is due to customer abuse, misuse, 
accident or negligence or if an electrical 
test performed by JCPenney shows that 
the failure was caused by the automobile's 
electrical system 

e |f it fails during the first З years—we will 
replace it free. e If it fails during the 

4th year, we will allow $20.00 towards the 
purchase of a new battery. * If it fails 
during the 5th year, we will allow $10.00 
towards the purchase of a new battery. 
Just return it with proof of purchase to the 
nearest JCPenney auto center for Service. 


The JCPenney Batteries 


The Full Line of Maintenance-Free Batteries. 


| 
61979 JCPenney Co., Inc. 


Best fuel economy 
of any mid-size wagon. - 
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Better MPG for 1980. 


Fairmont wagon is the right idea 
for today. Its standard 2.3 liter, 
4-cylinder engine has remark- 
able gas mileage for a wagon. 

If you're like many wagon 
buyers and want a 6-cylinder 
engine, consider this. Fairmont's 
6-cylinder has an excellent 
estimated MPG of 24. No 
6-cylinder wagon sold in 
America—foreign or domestic — 
beats її. 


| EPA | | EST i 
[23]. 38 
| EST, EST. 

Wes 532. 


Compare this 4-cyl. est. mpg to other 
wagons, excluding other Ford Motor 
Company wagons. Your mpg and range 
may differ depending on speed, dis- 
tance and weather Actual hwy. mpg 
and range will probably be less than 
estimates. Calif. mpg lower. Range 
based on EPA mpg estimates and 
Fairmont's 14-gallon fuel tank. 


No American-built mid-size 
has more cargo space. 
Fairmont has been engineered 

for people, to be trim on the 
outside yet remarkably 
spacious inside. It's an ideal 
combination for today's needs. 
Based on the EPA index, there is 
43 cu. ff. of cargo space with 
the rear seat up and five- 
passenger seating. 


Б 4— P-l- 5st 


For even more room, fold 
down the rear seat for 79.5 cu. ft. 
and almost 7 feet of cargo 
space. That's versatility. 


1980 Ford Fairmont. 


A standard of wagon value. 


You'll find Fairmont's low sticker 
price and standard features а 
pleasant surprise. Choose from 
a versatile base to the classic 
Squire Wagon. And be sure to 
ask your Ford Dealer about the 
optional Extended Service Plan. 


THE RIGHT IDEA 
FOR TODAY. 


FORD FAIRMONT 


FORD DIVISION 22979 


Electronic 


meter reader 


TO save energy 


А device called the Cain Encoder may 
make it possible for you to receive 
monthly utility bills computed by 
time-of-day use rates, just as your 
telephone bill is now. You'd save mon- 
ey by using power in off-peak hours, 
and the utility company would save by 
reducing peak-hour demand and the 
extra generating capacity needed to 
handle it. Another benefit: no waiting 
around for the meter reader to come. 

The encoder, which Charles Cain 
began working on 20 years ago, con- 
sists of a one-by-four-inch glass plate 
with its associated electronics—three 
IC chips attached to the plate, which 
also contains transparent electrodes. 
These electrodes form the heart of a 
system that can scan the dial of any 
existing, unmodified gas or electric 
meter without actually being connect- 
ed to it; the glass plate is installed un- 
der the meter's cover plate. 


Sentry 
not fini 
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The system works like this: А weak 
radio signal (200 mW at 400 kHz) is 
sequentially sent to the transparent 
electrodes that face separate areas of 
each dial to be read, creating a weak 
electric field that rotates smoothly 
around the dial at a known speed. The 
dial pointer acts as a tiny antenna, 
relaying the signal back to the elec- 
tronics and then to a load-manage- 
ment center. The exact time at which 


the signal is returned (its phase) tells 


the electronics how far around the dial 
the field rotated before passing the 
hand—and the position of the dial. 


The encoder has no moving parts, 
and needs no monitoring or power un- 
til a reading is desired. In mass pro- 
duction, Cain claims, it would cost less 
than $15. With the encoder, utilities 
would avoid installing expensive, so- 
phisticated attachments or complete 
replacement of existing meters (in the 
U.S., that means 80-100 million elec- 
tric and 50 million gas meters). 

The encoder is now being tested by 
Ohio Power and Consolidated Edison 
of New York. It's made by Cain Encod- 
er Co., Box 991, Greenville, N.C. 
27834.—Alice Garrard 


resents: Gifts you might 
under the tree. 


else could possibly pick out for you. Well, why not е! Sorry S сеоба i 
help you get it for yourself? And right now, we've got low prices 
on the things you really want. So while you're getting for 
everyone else, get one for yourself, too. 


[А] Weller” Soldering Gun Kit (0550PK) 
Rockwell^ Variable Speed Jig Saw (4320) 
ARROW Electric Staple Gun (ET50)* 

` Mitre Box with Saw (85-600) 

- 4-way Screwdriver (66-401) . 

" 16-foot Tape Measure (PL416) , 
"Fluorescent Lantern (5209) , 
’ 3/8-inch Cordless Drill (2002) — 4 
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| SKIL 
ТОТ “C” Cell or "D" Cell Twin 
Pak Batteries (950- 2/935- 2). 
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SENTRY When you re ready to do-it-yourself. (X 


Hardware. 


T сав 88 © 


CM ый. 50с a $21 88 


ptm. Y 
d -i 1 ШЕ] ; „© в 


Check the Yellow Pages under Hardware for the SENTRY store nearest you. 


E $358. 


: Merchandise shown in this advertisement is available from participating Sentry dealers only. Offer expires December 24. 1979. The 4,500 
Sentry dealers own their stores. They select their merchandise and set their own prices. There may be variations in products. available quantities and prices in individual 


stores 


| Interested in becoming a Sentry Hardware dealer? 


Contact us at Sentry Hardware Corporation 


Cleveland. Ohio 44113 


Now you can start your own sign-making business with the New 
Hermes Engravograph. This one versatile machine lets you engrave 
all kinds of attractive signs. Quickly, easily, and very profitably. 
Signs for stores, banks, hospitals, you name it. The Engravograph is 
no bigger than an electric typewriter, so you work almost anywhere. 
And its cost is so small, it pays for itself in no time. You can learn to . 
operate it in minutes. 

New Hermes will also help get your business started. We'll cut all 
sign materials to your specifications. And we stock all the sign 
materials you'll ever need. New Hermes. 
The source for all your engraving needs. 55 Cooper Square, New York, NY 10003 

Phone (212) 777-3080 
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Print For Profit 


j Print cards, stationery, f 
| envelopes; advertising, -— 
| labels, tickets; holiday,  ' 

sympathy, birthday, QSL 


cards. Satisfyin 

| g 

| pastime/money-maker. 
Work with your hands, 

| use your imagination, 3j PT... 

| see results. "Cw. ELEM 
Own a Printing Business. Е -$ 

| s | 


1 
[See ЖӘ ы! 
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Have your own Ez 
shop. Addto income. We supply instruc- | 
| tions, hand presses and all supplies | 
Kelsey irect from factory. Famous since 1872. 
y E: f 
| ПТИ Send for catalog. Kelsey Presses, | 
ШАШЫ 79-С1. Meriden, CT 06450. | 
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‘Power KING 


one tough tractor! 


Big work-power for every job on your place. 
ў All-gear drive delivers more us- 
able horsepower, saves gas. Mow 
lawn, plow, till, bull- 
doze, clear snow, 
split logs and more. 
12, 14, 16, 18 hp. 
Free catalog. En- 
gineering Prod- 
ucts Co., 1005 
A-12 Anoka Ave., 
Waukesha, WI 
53186. 
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"80 snowmobiles 
[Continued from page 80] 


Yamaha has a new 89440 for '80—a 
hot-handling, speedy model. The SS is 
also 15 pounds lighter than the com- 
pany's Exciter 440 model. А new engi- 
neering feature is a dual nitrogen- 
shock rear suspension that "works 
progressively as the size of the bump 
increases," Yamaha claims. The sus- 
pension produces a firm but smooth : 
ride, the company says. The SRX mod- 
el also has this feature. 

The latest wrinkle in snow vehicles 
doesnt come from the traditional 
manufacturers this year. It's the new 
snow bikes—motorcycle-type vehicles 
that differ from standard snowmo- 
biles in size, speed, and price. 

The new little machines, made by 
Chrysler Marine and Echo, are based 
on the design of inventor Royce H. 
Husted, but they are not identical. 
Chrysler's Sno-Runner is heavier and 
more powerful than Echo's Snobike. 
The Sno-Runner is powered by a sin- 
gle-cylinder 134-cc engine (horsepow- 
er rating is not available); the Snobike 
has an 80-cc one-cylinder engine rated 
at five hp. Both machines, however, 
attain speeds of about 25 mph. Both 
will run between two and three hours 
on a single tank of fuel. 

Unlike standard snowmobiles, 
which are flotation-type machines— 
floating on the snow as a boat does in 
water—the little motorcycle-styled 
machines do not stay on top of the 
snow if it’s really deep. They’re best in 
minimal snow or on lakes. 

Though short of the performance of 
standard snowmobiles, it seems to me 
that the new little vehicles offer an 
additional opportunity to enjoy the 
winter sport. And the low prices of 
these motorized skibobs—about $595 
for the Snobike and $645 for the Sno- 
Runner—are about half of what you'd 
pay for the least expensive standard 
snowmobile. "BH 


Comfort and luxury appearance are the 
main ingredients in Polaris's new Galaxy. 
It carries two passengers; options in- 
clude a choice of 340- or 440-cc engines. 


MUST LIQUIDATE —— 


INFLATABLE BOATS # am. 1 


BRAND NEW—PERFECT CONDITION. 


WITH LIMITED WARRANTY 


JOIN THE WET SET... SCUBA ... CAMPING 2А 
...FISHING... SHOOT THE RAPIDS OR 58 
HAVE LOTS OF FAMILY FUN! Ё 


Now, during the off season, is the time you should buy your NORWOOD 

INFLATABLE BOAT. And because they are made of HYDRA-LON, a special 

14 gauge PVC material made from a high grade petroleum base, it is 

inconceivable their price could EVER be lower. е 
Due to a special inventory purchase we are able to offer a limited number ої 

these boats at this low liquidation price. Better order yours now before we're ` 

all sold out. \ | 


VELA SAILBOAT 
64" LONG x 53" 
WIDE (deflated). 400 
Ib. capacity. 4 
inflatable chamber 


KAYAK 360 


147" LONG x 40" WIDE (deflated). 


systems, 17 sq. ft. sail F^. 600 Ib. capacity. pei | 
of nylon, anodized \ и ш jP i 
aluminum mast, ; \ x ےک‎ М. 
mahogany lee boards AN 

and rudder, folding A J MARINER 


swivel oar locks, 

oars, foot air pump, 
safety lines and high- , 
speed safety valve.  ' 


141” LONG x 66" WIDE 
(deflated). 1000 Ib. load 
capacity. Dual marine 
plywood decks, dual rod 
holders, oars, foot air pump, 
swivel oarlocks, dual side-by- 
side cushions, forward and 
aft stowage areas. 2 h.p. 
motor rated (not 
included—available 
separately). Motor mount 
optional. Complete and 
ready to launch! 


KAYAK 330 

132" LONG x 40" WIDE (deflated). 

440 Ib. capacity. 

А real supersport kayak made of silver 
gray PVC for rough water running. 
Rigid-air keel, spray covers (bow and 
stern) dual seats, six separate air 
compartments, 6 non-blowback safety 
valves, electroweld seams, seat 
cushions and maintenance kit. Ready 
and rarin' to go! 


| Complete and ready 


/ 


to sail. 


MARINER OR VELA SAILBOAT KAYAK MODEL 330 
Regular Retail $249.00 Regular Retail $149.00 
| LIQUIDATION PRICE LIQUIDATION PRICE 
[^ | ADD 
| , FOR 
| MODEL 
360 


FOOT AIR PUMP 
INCLUDED WITH 
MARINER AND 

VELA SAILBOAT 


ADD $5.00 FOR SHIPPING & HANDLING 
CALIFORNIA RESIDENTS ADD 6% SALES TAX 
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MAIL-COMPANY LIQUIDATORS 


TO ORDER OR TO ASK QUESTIONS 


MAIL-COMPANY 
LIQUIDATORS 


AUTHORIZED LIQUIDATORS of Bankruptcy 
Merchandise and Manufacturers’ Overproduction 


1407 COLUMBIA ST., SAN DIEGO, CA 92101 
[714] 239-3481 


| 
| 
| 5 | 
BANKAMERICARO аура | 1407 COLUMBIA STREET SAN DIEGO, CA 92101 
=a Adr FORNA EMO ENTE CALE COLLEEN | Enclosed is my check or money order for $ Please ship me 
j 


Г] MARINER $159.00 [ | VELA SAILBOAT $159.00 
| KAYAK 330 $88.00 [] KAYAK 360 $99.00 


ADD $5.00 FOR SHIPPING Caltifornia residents add 6% sales tax 
Please charge my Master Charge [ ] Visa [ ] 


(Please allow 2 weeks for delivery) 


Account + EXP. DATE 
Name 

Address 

City z State ZIP . 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave., New York, М.Ү. 10017. We'll pay you $25 
if we use it. If two or more readers send in the same usable tip, the one 
with the earlier postmark will be chosen. Sorry, but tips can't be returned. 


By RAY HILL 
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TAKING CARE OF YOUR CAR 
| 


AIR HEATED 
BY MANIFOLD 


HEATED-AIR 
HOSE 


Cold-engine hesitation 

If you experience hesitation and stum- 
bling when you first drive away after a 
cold start-up, the cause may be a malfunc- 
tioning heated-air control valve. To check 
it, with the engine cold, start the engine 
and observe the air control valve. It 
should be closed, and then as the engine 
warms up it should gradually open. If it 


If wheel alignment, tire pressure, and 
wheel balancing are spot on, but front- 
end shimmy at low speeds still plagues 
you, check the tire tread. On radial tires 
the tread may be crooked. To check, jack 
up each front wheel and spin it. If the tread 
moves from side to side, that's probably 
your problem. Put your good spare or oth- 
er good wheel on. If that solves the shim- 
my, you'll have to get a new tire. There is 
no fix for a crooked tire tread; the tire, 
unfortunately, must be discarded. 


——аъа | маз: ай Et asd rm ag PE 


me A =—— Oe o e ~ 


mh h лычы. ee eee Á- PREPARES РИНЕ... 
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doesn't work like this, fix it, or have it re- 
paired. Some possible causes: bad vacu- 
um diaphragm in the control valve, loose 
or cracked vacuum hose, sensor not work- 


ing. A disconnected or missing heated-air : 


hose can also cause the engine to hesitate 
during warmup, because cold air instead 
of preheated air enters the carb. 


Overhauling your engine? 
If so, don't leave any freshly machined 
surfaces (cylinder bores, etc.) exposed to 
the air for any length of time. If the block 
head is going to sit around for awhile, 
spray all the machined surfaces with WD- 
40 or an equivalent oil so that everything 
is covered with a light oil film. This way, 
when you go to put everything back to- 
gether, the pieces won't be covered with 
rust. Any rust that does accumulate 


should be removed carefully before you 
reassemble the engine. 
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Adjusting timing 


If you're setting the ignition timing and, 
after loosening the distributor hold-down 
bolt, you find the distributor is stuck, do 
not use the vacuum-advance chamber as 
a turning handle to force the distributor 
loose. You may damage it. If the distribu- 
tor turns freely, then it's okay to use the 
chamber as a handle. 


Brass nuts for exhaust pipe? 
some believe that using brass nuts when 
installing a new exhaust pipe is advis- 
able—because the brass won't corrode 
and will be easier to remove next time. 
Don't do it. The brass nuts on the steel 
studs can set up an electrolytic couple. 
Electrolysis will hasten corrosion of the 
steel studs. And because the brass is soft- 
er than the corroded studs, the next time 
you go to remove the nuts you may strip 
the threads. Best bet is to use new steel 
nuts when replacing the pipe. 


Alive with pleasure! 


Afte r all, if smoking isn't 
: Newport a pleasure, why bother? 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Edi » i 4 "es the , 
reachable band saw. 


A fully functional 10" band saw for less ' 
than $150. ' 

It fits right on your workbench, lifts out b 
of the carton ready to work, and its V2 hp | 


variable speed motor gives you the capacity 
and precision of stationary band saws that can 
take up twice as much room and a lot more money. 
It cuts everything a good band saw should. 
Wood, plastics, ceramics and non-ferrous metals. г 
It's the new reachable band saw trom Edison. | c E E 
Reach for it wherever you buy tools. Ec 


And reach a new level of craftsmanship. ü 
iU" Banc 
—— ии 
7" Wood Lathe | i 
-— / ` 
MoGRAVI EDISON 


From the reachable workshop. Edison. Bench OOS 


HOW 777? Using your 127-19" portable, youcan do tora frac- 

8, can атгас- 

tion of the EXE MESE. nd 
screen projection T.V. 


to uality giant screen. 
"SATISFACTIC GUARANTEED! Send Ae $9.95 to: 


Good Old American Ingenuity 


QUICK AND EASY ASSEMBLY ‘Hayden Lake, idaho 83838. 
E kit converts a 55 galion drum (not supplied) | ALCOHOL FUEL: 


channel, spark proof, air tight design, allows 


safe, controlled, efficient heat while limiting "MANUAL FOR THE HOME 


metal temperature of drums to prevent burn 


through. Use draft control for heating large or AND FARM PRODUCTION OF 


small areas. Easily heat your entire home. Burns | 
over 24 hours. Heavy steel kit bolts together ALCOHOL FUELS” 
| quick and easy. Top drum squeezes 60% more by 5. W. Mathewson 
| BTU's from heat normally lost up chimney. Before | | 
you spend $500 or $600 on a wood heater, try "Written by an expert in clear, understand- 
the Sotz Heater Kit forunder $60. Within 10 years, if | able language, this comprehensive modern 
the kit cracks, warps or burns up, or if within 1 year | | manual contains everything you need to 
һе mi се апу sign of burning up, your | know to produce cheap, efficient fuel from 
ена а almost any agricultural material." 
Thousands are used by the U.S. Army, U.S. Forestry ! ! „ | ^" 
service, Federal, State and local government SCAT оп: "THEO. MODIEVIIS 
Loam to heat water at lowest cost,easiest,sates Ш | ENGINES, TO BURN PURE ALCOHOL. 
| and automatically. Season/dry wood in days NOMIC CONSIDERATIONS MALTING 
аа: ои MASHING, FERMENTATION,  DISTILLA- 
; T3 , а ТІОМ, апа MUCH, MUCH more 
plv m M р ринде : | 54 practical, down to earth plans for mashing 
| | and fermentation equipment from 55 gallon 
| drums . . . plans for an efficient, high 
Send for the Sotz News. volume still and reflux column from com- 
| mon hardware and plumbing items... 
PLUS special plans for a continuous feed 
AAA SOLAR still! 


Sotz Corp.- 13609 Station Rd. Columbia Sta., Ohio 44028 f | 912-95 postpaid 
" J. A. DIAZ PUBLICATIONS. 
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Electronic flash 
[Continued from page 92] 


bounce sidelighting—far more inter- 
esting than bounce from above. 

It also lets me direct the head up 
and behind me, against a wall. That 
eliminates the deep shadows that pop 
up in my subject's eyes when I shoot 
straight overhead bounce from a short 
shooting distance. 

The 522 also has a power-ratio con- 
trol that lets you set the flash at any- 
where from full to !&4 power in the 
manual mode. At the low power set- 
ting, the rig will recycle about four 
times a second—fast enough to keep 
up with either of my motor drives. 
That opens up possibilities for profes- 
sional effects like sequence and multi- 
ple-exposure photography. 

Those low-power settings also give 
flash durations as short as 1/20,000 of 
a second—fast enough to freeze the 
fastest action. I don't use features like 
these every day, but it's nice to know 
they're there when I need them. 

Dedicated units. These are not real- 
ly a separate class as much as a vari- 
ety of the medium class. I treat them 
separately only because of the special 
things they can do. This type of flash 
is designed to work hand in hand with 
specific cameras, usually those made 
by the maker of the flash. By inter- 
communicating through special con- 
tacts in the hot-shoe mount, dedicated 
units simplify flash photography. 

Just what a dedicated flash will do 
varies with the flash and the camera 
you use it on. But when used on the 
proper camera, all will automatically 
set the shutter speed. That's a bless- 
ing. As a pro, I shoot hundreds of pho- 
tos a year—90 percent with electronic 
flash. Yet I forget to set the proper 
shutter speed sometimes. 

Dedication solves that problem. 
And with some cameras and flashes, it 
will also set f-stops, providé viewfind- 
er "ready" lights, confirm proper expo- 
sure via a blinking diode in the finder, 
or warn you about a wrong f-stop. 

All these features work to help 
eliminate errors, and they may be 
enough to make you choose a dedicat- 
ed unit rather than a compact, if your 
camera will take a dedicated flash (it 
will if the hot shoe has two or more 
contacts). But none of these features 
can make these dedicated flashes any- 
thing more than snapshot units. 

All that is changing, however. The 
new Braun 370BVC (for OM-2, SX- 
70, and Kodak Instant cameras) does 
have bounce and variable power pro- 
visions. Апа by the time you read this, 
Sunpak should be on the market with 
special dedicated adapters that will 
mate its 522 with dedicated cameras 


from Minolta and Olympus. This will 
combine the ease of operation offered 
by dedication with the kind of versa- 
tility offered by contemporary units. 


Dedicated adapters 


Adapters to mate the 522 to other 
dedicated cameras are also in the 
works, as are dedicated adapters from 
Braun. (Vivitar has recently decided 
against them.) 

Dedication will be achieved not only 
through adapters but through entire- 
ly self-contained units. Building these 
new shoe-mount dedicated flashes is a 
bit tricky because the independent 
flash makers want to avoid having to 
build entirely different units for each 
of the different camera makes. Trou- 
ble is, the designs of the various dedi- 
cated systems differ significantly. 
Ken Curran, Vivitar manager of 
electronic design, explains: "In the 
Nikon EM, the camera combines the 
lens setting with the ASA of the film 
to determine an exposure value. Then 
it communicates that information to 
the flash to set the sensor circuit. The 
Canon works totally differently: The 
command information comes from the 
flash, and it tells the camera lens 
what.to set." The solution will proba- 
bly be a standardized flash unit with 
interchangeable hot-shoe mounts that 
will adapt it to different cameras. 

What's coming further down the 
line? One main thrust will be the at- 
tempt to put more power into a small- 
er, lighter package and to get more 
flashes out of a set of batteries. 

The other main thrust is to "use 
greater technology to simplify the use 
of flash," says Vivitar’s Trevor Rice. 
"The things you do manually now will 
not have to be done in the future. All 
you'll do is set the ASA. The flash will 
do everything else in conjunction with 
the camera." Gs) 


FLASH MAKERS AND IMPORTERS— 
WHERE TO WRITE FOR INFORMATION 


Acme Light Mfg. Co., 3401 Madison St., Skokie IL 60076; 
Argus—interphoto, 200 Roosevelt PI., Palisades Park NJ 
07650; Ascor—Berkey Marketin 'Cos., inc., 25-20 
Brooklyn-Queens Expwy. W., oodside NY 11377; 
Braun North A America, 55 Cambridge Pkwy., Cambridge 
MA 02142; Canon USA Inc., 10 Nevada Dr., Lake Suc- 
cess NY 11040; Chinon . of America, 43 Fadem Rd., 
Springfield NJ 07081; Fuji hoto Film USA Inc., 350 Fifth 
Ave., N.Y. NY 10001; Hanimex USA Inc., 1801 Touhy 
Ava., Elk Grove Village IL 60007; Hitacon—ITT Photo- 
lamp Products, 133 Terminal Ave., Clark NJ 07056; Kako 
Strobe America, Inc., 24-12 Jackson Ave., Long Island 
City NY 11101; Konica Camera —Вегкеу Marketing 
Companies, Inc. (see Ascor); Metz —EPOI, 101 Cross- 
ways Park W., Woodbury NY 11797; Minolta Corp., 101 
Williams Dr., Ramsey NJ 07446; Nikon Inc.—E i, e: 
Stewart Ave., Garden City NY 11530; Olympus Cam 
Corp., 145 Crossways Park W., Woodbury NY 11797: 
Pentax, Box 2585, Littleton CO 801 61; Quantaray—Ritz 


-Camera Centers, 11710 Baltimore Ave., Beltsville MD 


20705; Rollei of America, Inc., 5501 S. Broadway, Little- 
ton CO 80120; Soligor—AIC Photo Inc., 168 Glen Cove 
Rd., Carle Place NY 11514; Spiratone ine., 135-06 North- 
ern Blvd., Flushing NY 11354; Sunpak—Berkey Market- 
ing Cos., Inc. (see Ascor); Toshiba —Elmo Mig. Corp., 

32-10 57th St., Woodside NY 11377; Vivitar Corp., 1630 
Stewart St., Santa Monica СА 90406; Yashica inc.. 441 
Sette Dr., Paramus NJ 07652. 


Stereo 
Catalog 
Get Yours Now! 


* 84 pages of photos, comments, 
and the best possible prices on 
over 200 car stereo products! 

* Dimensions charts, fitting charts, 
and installation ‘‘how-to”’ 
articles! 

* Only published source of accurate 
and comparative product speci- 
fications! 

* The finest brands, including 
Blaupunkt, Clarion, Craig, Con- 
cord, Jensen, Marantz, Motorola, 
Pioneer, Sanyo, and many more! 


Send now for your FREE catalog. We'll rush it 
to you by first class mail, or if you can't wait, 
call our toll-free WATS line: 


800-446-1506 


In Virginia call (800) 552-3961 


System of 
The Month 
ÛÛ PIONEER 
Pioneer's new 
i KE-2002 in-dash 
AM/FM cassette | 
car stereo 
featuring elec- 
ironic tuning and 
high fidelity specilications 
and Pioneer TS-168 6's” three. 
way speakers wilh exponential horns 


Yes ® Send me my FREE copy of the 
famous CRUTCHFIELD Car Stereo Catalog! 


Name 
Address 


City 


State — 


| ! CRUTCHFIELD 


1 Crutchheld Park, P.O. Caller 1, Dept. P 
Charlottesville, VA 22906 
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Laser color prints 


[Continued from page 88 | 


in the color information in each of the 
slide's three dye layers (each of which 
responds to a different one of the three 
primary colors). Once the laser light 
passes through the slide, photocells 
convert it to electronic signals, which 
can then be manipulated in the form 
of digital data. À computer software 


program manages this electronic leg- | 


erdemain so as to compensate for the 
difficulties that normally plague 
slide-to-print processes. And the 
printer's operator can dial in special 
instructions, such as the settings that 
will result in a posterized print. 
Fifteen seconds or so later, another 
set.of three laser beams "writes" an 
image on a strip of conventional color- 
negative film, 24 by 3% inches. That 
negative, whether for a straight or a 
posterized image, then undergoes con- 
ventional custom processing to yielda 
Type C (Ektacolor) print. In theory, 
there is no reason why the printer 
cannot expose a paper print directly. 
LaserColor's co-owners and inven- 
tors, Alex Dryfoos and George Merg- 
ens, were seeking a way to overcome 
some of the problems inherent in color 
printing from transparencies, which 
include mismatching color character- 


Fireplace insert, Airtight 
or Potbelly? 
How much does your unit 
save you? 
Howto evaluate before buying? 


| Ifyou are buying, replacing or want to find what your au- 
xiliary heat source is saving you, this study, entitled 
Guide to Evaluating and Purchasing Wood or Coal 
Burning Stoves, Heaters, Inserts, Colls, Etc., is a 
must. The report includes required forms and concise 
step-by-step instructions which allow you to evaluate 
your existing heat source or one(s) that you might be 
thinking of purchasing. Data of your actual conditions 
and current heating costs tailor the form results of "Cost 
Savings,” "Economics," "Fuel Costs," “What size to 
buy," etc. to your individual installation. 


| Wood? Coal? 
Refuse? Cloth? 
Agricultural Wastes? 


This study/report entitled Wood, Coal and other Fuels, 
provides data and information on all types of fuels, such 
as: which are highest in heat value, and which fuels might 
be available to you but you never realized or just plain 
"overlooked" ther. Data is presented in tables, graphs, 
and charts, and the basic fundamentals are explained to 
give a better understanding of "what happens. in the 
auxiliary heat source." 


Each report is available at $4.95* each plus 
EE 75< handling and postage. Or both reports 
| if ordered together for 57.95" plus 51.00 | 
handling £ postage. 
*Pennsylvania residents add 6% sales tax. 


Order your reports today from - 


A. M. Consultants 
P.O. Box 231-S 
Bangor, Pa 18013 


istics and contrast ranges. The only 
technique available until now that 
completely solves these problems is 
the dye-transfer process. Unfortu- 
nately, that is a multistage process 
that demands a skilled technician, 
and is very expensive. The LaserColor 
process aims at producing the quality 
of a dye-transfer print in a custom 
Type C print far less expensively. If it 
does not achieve quite that exalted 
level, it is capable of coming very 
close, in my opinion. And that opinion 
is shared by numbers of photogra- 
phers and color experts. The 
“straight” prints I saw made from my 
own and other photographer’s slides 
were most impressive. 

But it is in the realm of manipu- 
lated, or "posterized," pictures that I 
see the greatest bonus for amateur 
and professional alike. Posterizations 
like those seen here normally require 
hours of painstaking work in the 
darkroom. But due to the ease with 
which digital processing can change 
the information garnered from your 
original slide, posterizations take no 
more time than straight prints. You 
need only to gain access to the Laser- 
Color previewer, make your selec- 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
vou can master Plan Reading— Estimat- 
ing—and the practical details of all types 
of ‘construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE—see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, Ill. 60616 
Д “= m mmc a пиз a кыз ыр пин m t ee ын ТТ: LI T 
CHICAGO TECH/School for Builders Veterans 
Dept. PS-129, 2000 S. Michigan Ave., Check 
Chicago, 111. 60616 Here [ ] 
Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. | understand there is no 
obligation—no salesman will call. 
МАМЕ — es AG 
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tions, and record the dial settings. 
There is one previewer at LaserColor 
Labs in Florida, one at the company’s 
New York office, and one traveling 
around the country. More will eventu- 
ally become available. 

Even without access to the preview- 
er, a photographer can get one kind of 
posterization simply by mailing in his 
slide and asking for a LaserColor 
Art print. This is a specific manipu- 
lation, based on a density-slicing tech- 
nique originally used in the space pro- 
gram (see photos). Because it does not 
discard the slide’s original colors, but 
breaks them up into discrete blocks, 
the effect can be very subtle. In fact, if 
the original is very detailed—a mead- 
ow filled with hundreds of flowers, for 
example—the difference between a 
straight print and the Art print may 
be undetectable. So for this treatment, 
it is best to stay with photos contain- 
ing some fairly large color areas that 
are not too broken up. See, for exam- 
ple, the church picture and the por- 
trait of Tony. 

For complete information on prices 
and services available, write LaserCo- 
lor Laboratories (Box 8000, Fairfield 
Dr., W. Palm Beach, Fla. 33407). 


LEARN 


MEAT CUTTING 


Train quickly in 8 short weeks st Toledo 
for a bright future with security in the vital 
meat business. Big pay. full-time 

HAVE A F 


jobs — 
ROFITABLE MARKET OF YOUR 


HOW fer a big new И I. 
red. NATIONAL SCHOOL OF MEAT CUTTING, No. 71-02- 
"01971, Dept. 51-X, 33 N. Superior, Toledo, Ohio 43604. 


THROWING AWAY 1 
$ 5 per Ib.? 


д Everyone has thrown this little known asset ] 
' away. It is thrown away in every office, 
ll home, and all other buildings. Industries J 
g throw tons of it away annually. Only 1 { 
person out of 1,000 save it, the other 999 
[ don't realize its value, and the buyers want it Ё 
y kept that way! Hundreds of millions of dollars 1 
worth of it go unclaimed, discarded each year! 


| 4 We will pay you $5 per Ib. for all of this 
| Ё materia! that you collect. You should start 
g saving yours, and Puy it from other unin- 
formed persons for $2-$3 per Ib. This is a 
unknown field that should be started part 
time. Huge income potential. To receive 
the complete educational package, remit 

857 + $3 postage and handling. Money Ё 
refund within 30 days for any reason. 

, Double your money back with 1st shipment! i 


grou will learn what we will pay for over i 
3,000 scrap items, some worth $700.00 per 
J ounce. The average price we pay for these 
| scrap items is $12.45 per Ib. Learn where to i 
find them, how to buy them, and how to * 
I ship them. If you have our old book, send it J 
g back with $3 and we will send you the new 
one. Become a buyer, or at least a saver, we 
fl need the material and you can use the money. f 


it Poley's industrial Salvage Co. Ü 
| I Supply Dept. P-1 fi 
12389 Minges Rd., Battle Creek, МІ 49017 - 
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silicon chip, tinier still, performs their 
logic functions. And compared with 
quartz watches of only a few years 
ago, today’s models can do more, 
they’re smaller, and cost less. 

Those bulky, expensive digitals of 
the early "70's told just the hour and 
minute, and only when you pushed a 
button to turn on the light-emitting- 
diode (LED) display. Today, even a ba- 
sic quartz digital will perform five or 
six functions (hour, minute, second, 
month, date, and maybe day). They're 
small and lightweight, and you can 
buy one with a constant liquid-crystal 
display (LCD) for less than $20. 

For another $10, you can have a 
watch that is also a sophisticated 
chronograph, capable of lap and cu- 
mulative timing. Some chronographs 
are nearly as compact as six-function 
watches. For a little more money, and 
a slight increase in size, your high- 
tech chronograph will also tell the 
time in other zones, and maybe have 
one or more alarms. 


Shopping hints 

The complicated module that 
makes a quartz watch such a precise 
and versatile machine really doesn't 
cost much to make anymore. Price is 
determined primarily by the quality 
of the case. Cases are made from solid 
gold, stainless steel, plated base met- 
als, and plastic. With a solid gold or 
stainless case, or even one of plastic, 
you can be pretty sure of what you're 
buying. With a plated case, that may 
be difficult. 

Federal Trade Commission regula- 
tions require that the plating be of a 
minimum fineness and thickness to be 
described as "gold (or silver) plated," 
"gold filled," or "gold electroplate." So 
cases and bands that don't meet the 
standards are termed  "goldtone," 
"yellow color," etc. No regulations 
govern the use of these terms because 
(legally, at least) they describe color, 
not metal content. While you can't tell 
by looking just how thick the plating 
is, your eye can give you some guid- 
ance as to general case quality. If it 


| looks shoddy, chances are itis. ES 
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Advance Watch Co., Ltd., 12360 Beech Daly Rd., Redford 
MI 48239; Casio, Inc, 15 Gardner Rd., Fairfield NJ 
07006; Chronosport, Inc., 119 Rowayton Ave., Roway- 
ton CT 06853; Citizen Watch Co. of America, 12140 W. 
Olympic Blvd., Los Angeles CA 90064, or 1099 Wall St., 

Lyndhurst М.) 07071; Criterion Watch Co., Inc., 60-01 31 
Ave., Woodside NY 11377; Croton Time Corp., Croton- 

on-Hudson NY 10520; Delta Impex Watch Corp., 2 W. 46 
St., New York NY 10036; Microma, Div. Swisstime Im- 

pextra Corp., 450 W. 33 St., New York NY 10001; Otron, 

Div. Wintron Merchandise Corp., 110 W. 40 St, New 
York NY 10018; Realtime Corp., 21 N. Skokie Hwy., Lake 
Bluff IL 60044; Seiko Time orp., 680 Fifth Ave., New 
York NY 10019; Texas Instruments Ine., Consumer Rela- 

tions, Box 53, Lubbock TX 79408; Windert Watch Co., 
Inc., 448 S. Hill St., Los Angeles CA 90013. 


Westbury, М.Ү. 11590 PB-12-PS 


“LYNCHBURG 


HARDWARE & GENERAL STORE 


| FIELD TESTER CAP | 


This is a comfortable sportsman's billed 

cap. Black mesh (air cooled) and adjust- 
| able to any size head, with an official 

"Jack Daniel's Field Tester" patch on 
| the front. Guaranteed to shade your eyes 
| and start a lot of conversations. 

My $5.25 price includes postage 
| and handling. 

Send check, money order, or use Ameri- 
| can Express, Visa or Master Charge, 

including all numbers and signature. 


(Tennessee residents add 6% sales tax.) 
For a color catalog full of old Tennessee items, 


send $1.00 to above address. á 

The Touch RAS 

THE ULTIMATE IN ВУ 8, 
rder 


POLICE SCANNER __ 


Regency expertise in space age computer technology now 
brings the versatility of a totally synthesized scanner within 
anyones' reach. By merely touching the pressure pads, you 
can receive any опе of 15.757 frequencies in the public ser- 
vice and amateur bands. You can search through entire bands 
for an active frequency. You can continue to search or stop 
land store the new frequency which will be automatically dis- 
played in the LED digital readout. The display will also inform] 
оч of, Power Failures, All Channel Lockouts, Programming 
rrors and Scan Delay Function Status. The K100 covers 3010 | 
50 mhz, 144 10 174 mhz and 44010512 mhz Use your Master- 
icharge, VISA card for faster service. Personal checks are 
held for bank clearance Price does not include shipping | 
charges K100 has 10 Channels and a 1 Yr. factory warranty. | 
Order your Toll Free dial 1-800-255-6369 or write lo us at 


SPARKY'S Home Electronic Center 
1114894 Oak Park Mall, Overland Park, KS 66214 


BASEMENT TOILET 


Flushes up to existing sewer or septic 
tank by powerful, self-contained pump 
operated by normal water pressure. No 
digging up floors. Clog resistant, easily 
installed. Make basement into game 
room, den, apartment with private bath. 
Write for free literature. Dealer inquiries invited. 


DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


SWITCHBLADE OMS only 2 e 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
Le BUTTON AND COMB BLADE SPRINGS OPEN. 
тела ГЕМИ. Mo LOCKING DEVICE. 
M-10-P plus 30€ postage 


EL 
WESTBU RY SALES CO. 373 Maple Ave. 


LET ORDINARY ANTENNAS 

CRAWL INTO THEIR HOLES. 
E. SHAKESPEAF RE 

GOES MAGNE TIC! 


No more drill holes! No more bolts! 

Shakespeare has come up with a Series of mag- 
netic antennas that hug your car...rooftop or. trunk... 
like a long lost friend. 

The Cling's the Thing! Shakespeare's new and 
improved magnetic mounts incorporate design fea- 
tures that assure you of positive holding power and 
permanent alignment. They cling at all car speeds, 
and resist all but the most severe impact from over- 
hanging foliage. 

You can have the confidence in Shakespeare's 
magnetic mounts that you have in Shakespeare 
fiberglass antennas..the best sellers in CB. 


ELECTRONICS AND FIBERGLASS DIVISION 
Antenna Group/P.O. Вох 246, Columbia, S.C. 29202 


m MO ror | 


CASH REBATE i 


Enclose this coupon with the “Proof of Pur- 
chase" seal you will find inside the antenna 
package of your new Shakespeare magnetic E 
antenna. Shakespeare will mail you a check ik 
for 10% of the manufacturer's suggested retail 
price. Allow 4 weeks for handling. 
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Offer good through January 31, 1980, void where 
prohibited by law. 
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Batteries that 
. last for years. 


rechargeabl? 
nickel- 


Cadmium 
Jattery 


The General Elec’ 
Rechargeable Battery 
System... 
can power many battery- 
operated products for 
years, not just days or 
weeks. Because when GE 
batteries run down, you 
simply recharge them 

. up to 1000 times! 
Power that saves 
While an alkaline battery 
may last a long time, 
once it's dead, it's dead. 
You have to throw it 
away! GE rechargeables . 
can save you money 
because you don't throw 
them away. Use them. 
over and over again 
... for years. One GE 
battery could outlive 100 
leading alkaline batteries 
over a four-year period. 
And the GE battery only 
costs about 5€ a month 
to recharge. 


rechar? 
nicker , 
сайт 
battery E 


` onto the miniature 
charger. Then plug it into 
a common household 
outlet. In 14 hours, the 
batteries are fully 
charged. 

Keep an extra set on 
charge while you're using 
your GE rechargeables, 
and you'll have battery 
power on tap any time 
you need it! 


For just about every- 
thing you own that's 
battery-powered 
GE rechargeable 
batteries come in the 
most popular sizes — 
AA, C, D, and 9 volt 
sizes. And one, handy 
miniature charger fits all 
four sizes. So stop 
throwing away batteries .. 
and start saving money. - 
Buy GE rechargeables 

. the batteries та! last 
for years. 


than throwaway batteries, 
too. Tape recorders dont 
slow down, flashlights 
dont dim, electronic 
flash units recycle faster 
. until the batteries 
need recharging. 
Power when you need it 
With GE rechargeables, 
you can say goodbye to 
running out for batteries. 
Just put the GE batteries 
into a module that snaps 


We bring good things to life. 


GENERAL 


v 


СЭ) ELECTRIC 


~~ Power Compressor ~ 


From used auto parts to electric power. Here's an 
automotive air conditioner compressor made into a steam 
engine that's shown here pulling an alternator. It's easy to 
build because most of the parts are already finished, you 
only have to 00110 a valve mechanism. Of course, the 
compressor engine could be used to power a boat or a 
bicycle if you don't want electric power. It's a typical 
project described in Popular Machining, the 
magazine for the amateur machinist. Did you miss it? 
We ve reprinted the article, along with complete working 
drawings just for new subscribers. Only $10 for the 
reprint, drawings and a year's subscription with Your 
Satisfaction Guaranteed — Check, M.0., VISA, Master 


Charge. Caldwell 603.609 E. Davis Street 


industries Luling, Texas 78648 
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PS readers talk back 


tinued from page 5| 
decade in Australia. However, at the time 
the FAA began work on the Meyer time- 
reference system in 1970, Australia was 
fully committed to its own Interscan time- 
reference landing system. 

Faced with other proposals, mainly 
from Europe, the Australian government 
invited the FAA to send a team of experts 
to inspect the Interscan work in Australia. 
The U.S. was then involved in developing 
a number of systems as a basis for select- 
ing its national proposal. As a result of the 
FAA visit, one of the U.S. systems was 
modified to incorporate the Interscan 
TRSB principle. The FAA decision late in 
1974 to adopt the TRSB principle meant 
that Australia and the U.S. were able to 
present complementary proposals to 
ICAO. As mentioned by Mr. Kocivar, these 
proposals were adopted in 1978. 

In case your readers should underesti- 
mate the feelings of a small country’s in- 
digenous researchers, | should add that 
Australia claims the TRSB system, which 
we alone had proposed under the name of 
Interscan at the start of the international 
contest in 1972. An equitable stake in its 
worldwide development is reckoned a 
just reward in this part of the world. 

Peter Tuck, Surry Hills 
New South Wales, Australia 


Metal and microwave ovens 


Reader Patrick Tilley brought up a good 
point about the hazards of using metal in 
microwave ovens in his letter [Readers 
Talk Back," Sept.]; however, it is not com- 
pletely accurate. Although metal objects 
are not usually used in microwaves, shal- 
low foil trays (not exceeding % in. deep) 
are perfectly acceptable in many models. 
Check your instruction manual. 

Greg Phillips, Greenville, S.C. 


Low-mass metal containers —with food in 
them —are okay in some ovens. Mr. Phil- 
lips is right. Check your owner's manual 
and follow its instructions. Some say no 
metal of any kind is to be used. The prob- 
lem: Reflected radiation can damage the 
magnetron. 


Shop-Vac is a trademark 


| read with interest the short article by Wil- 
liam Waggoner about a shop-vacuum 
modification in the September issue. 
However, | must point out that the head- 
line "Shop vac" is improper. Shop-Vac is 
a registered trademark of Shop-Vac Corp., 
the largest manufacturer of wet/dry vacu- 
ums in the world. 
Richard Fleming 
Marketing Manager, Shop-Vac Corp. 
Williamsport, Pa. 


Corrections: In September’s "Look and 
Listen," the wrong address was given for 
Nebulae Productions. The correct address 
is 31-90 140 St., Flushing, N.Y. 11354. 
Another wrong address was printed in 
May's "What's New in Tools." The "Bat- 
tery converter" is available from Granta 
Power Systems, Ltd., Earith Rd., ‚Жш: 
ham, Cambridge СВ4 5LS, England 
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: Know your car inside and out. 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


Know how to fix it,.. to tune it...to service it...to 
keep it running right. The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


REALE 


TOTAL SERVICE MANUALS are digests of official 


TOTAL SERVICE MANUALS 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


2 Wu 71109 MORGAN 36-77 covers all 4-cyl models. sss $9.95 
1713 “ALFA ROMEO 62. 78 for ai Guilia, GT & Spider mals . $9.95 8192 DUSTER 70-76 for all models inc. Scamp eren $7.95 0876 MUSTANG 6 65-72 covers 200 & 250 engines sse .$9.95 
9641 ALFA ROMEO 73-78 for all Alfetta models... womens 89.95 8189 FAIRLANE, FORD 62-70 covers all models... „97.95 0479 MUSTANG М8 65-73 covers all models... scenes 99.95 
9643 AMC AMBASSADOR 68-74 covers all models .....................-.... $3.95 9422 FALCON 60-64 covers all models inc Comet ........... nee $6.95 8272 MUSTANG li 74-76 covers all 4, М6, & V8 models... 39.95 
8677 AMC PACER 75-77 covers all models .. PNE 111-7 9874 FALCON, FORD 6 64-70 covers all 6-cyl models... $7.95 8187 МОМА 69-77 covers all 6 & VB models... 7.95 
0991 ARROW, PLYMOUTH 76-77 for all models . ی‎ en ct $9.95 0480 FALCON, FORD VB 65-71 covers all VB models ........... e $7.95 7107 OLDS CUTLASS 70-77 covers all inc 442 models... 7.95 
9404 ASPEN, DODGE 76-78 for all models .. esee pma menie Үү 9776 FIAT 124 67-77 all inc sdn, sta wgn, TC, SPC e $9.95 0678 OLDSMOBILE covers all тодев—55-74 .................. цц. 99,95 
7122 AUDI 100 70.77 for all models inc од. necesse 89:95 | 7118 FIAT 124 SPORT 66-75 for coupe & spider тй ossis $9.95 0008 OLDSMOBILE 75.79 factory manual . JEAN .............$916.95 
8749 AUDI FOX 73-79 covers all models . eene 17.80 | 0844 FIAT 124 SPORT 76-78 for coupe & spider mdls ......................$9.,95 1724 OPEL KADETT 62-73 1000, 1100, 1200 models .............— $9.95 
1229 AUSTIN AMERICA 58-7 | covers all models... $9.95 | 9640 FIAT 128 69-77 for all models inc SL & Rally sss $9.95 1752 OPEL KADETT 67-73, 1500, 1700, 1900 те .................. ane 39.95 
1203 AUSTIN HEALEY 100/6, 3000 56-68 for а Обе ннн $9.95 | 8742 FIAT 131 75-77 covers all Mirafiori models ..................... mes 39.95 0859 OPEL 1900 MANTA 70-74 covers all coupe т< ...................... 9.95 
0752 AUSTIN MARINA 71-75 sedan and GT models .. анын 89.95 1201 FIAT 850 64-74 all sedan, coupe & me mi NAMEN VEL. 8273 OPEL 75-77 covers all models inc ISUZU 1.1... ennt $9.95 
0379 BARRACUDA & ‘CUDA 65-72 all 6 & V8 models... $7.95 | 0399 FIAT X1/9 73-78 . — m 99.99 9589 OPEL GT 68-73 covers all 1900 models 1... ec из 
0503 BLAZER, CHEV 59-77 for all 2 & 4 whl'dr mdis ees $2.95 1073 FEST D 77. 79 ior " naidi. . $9.95 9872 PEUGEOT 304 covers all models—70-73 ............................... m 
1007 BMW 1600 66-73 covers all models ... e 99.95 | 0675 FIREBIRD covers all models—57-74 .. „97.95 1546 PEUGEOT 404 60-75 covers all models... . $9.95 
1042 BMW 2000, 2002 66-76 covers all тає inc CA, CS, TH con $9.95 | 1149 FORD 55-67 all inc Galaxie, LTD, Custom & wagons . .$9.95 0876 PEUGEOT 504 68-74 includes diesel models ........................ .$7.95 
9813 BMW 320 75-78 covers all models ... .. $9.95 DU? FORD 68-77 Inc Galaxie, LTD, Custom, XL & wgns ......... БЕНДЕН {7.95 7124 PEUGEOT 504 68-76 for all gasoline models ............................... 89.95 
8760 BMW 2500, 2800, 3.0 ali mals inc Bavaria & CS . $10.95 9369 FORD COURIER 72-77 covers all models imported... $9.95 0482 PINTO 70-73 covers ай models... ШИШ НАКЕРИ $9.95 
0883 BOBCAT, MERCURY 76-79 covers ali models . emen, $1,958 8205 FORD PICK-UPS 70-78 for all models to 3/4 (оп. ...................... $7.95 0883 PINTO 74-79 covers all models inc Bobcat unnn ncn. 97,95 
0504 BRONCO, FORD 66-77 ali 2 & 4 whl drive models . —€—Ó 8204 FORD VANS 66-68 covers all models ананан $7.95 1145 PLYMOUTH 55-7] all inc Belvedere, Fury, Satelite „+ 99.05 
0024 BUICK 66-74 factory manual. . must give car year mum 0453 FORD VANS 69-79 covers all 6 & М8 models esee $9.95 0874 PLYMOUTH 72-76 Fury, VIP, Gran, Suburban так „97.95 
0001 CADILLAC 61-63 factory shop manual ,.. give ers ML 9436 GRANADA, FORD 75-77 covers all models „с. 92.95 1660 PLYMOUTH HORIZON 78-79 covers all models ............. sone $9.95 
0727 CADILLAC 68-74 all models excpt El Dorado . a 8677 GREMLIM & HORNET 71-77 covers all 6 & VB models .......... $7.95 0030 PONTIAC 69-75 factory manual, all models. give year ............ $17.95 
0032 CADILLAC 76-77 factory manual... must give year ios 0644 HONDA 360, 600, Z— all models users , $9.95 0489 PONTIAC TEMPEST 68-73 all mdis inc GTO, Le la „97.95 
8678 CAMARO 67-78 covers all 6 & V8 models а 0885 HONDA ACCORD 76-77 serm SORTES EAS TUS $9.95 1650 PORSCHE 356 57-65 covers A, B & C models Ls $9.95 
3557 CAPRI 70-76 for all 2000, 2600, 2800 тй ........................... 8694 HONDA CIVIC, CIVIC СМСС 73-77 covers all models |... $9.95 1591 PORSCHE 911 64-73 covers all models ...................................... $9.95 
0379 CHALLENGER 70-72 covers all 6 and V& т015 ........................... 8206 INTERNATIONAL SCOUT 67-73 800, A, B, J ПЙЗ... $7.95 8173 PORSCHE 911 74-77 includes N, S, Targa, Camera ...............@ $9.95 
8331 CHARGER 67-70 for all models inc 500 & R/T р 8565 INTERNATIONAL 62-75 tune & maintain a BUDE $795 1590 PORSCHE 912 65-69 with 1582cc е ی ی و ت‎ $9.95 
8212 CHARGER 71-75 covers all models .. — 1207 JAGUAR XK120, 140, 150 48-61 also Мк 7,8,9 — nnl 9834 PORSCHE 914 70-76 all — ine 9 “є udi кнн с 59.95 
0383 CHEVELLE 64-77 inc Monte Carlo, El Camino наннын 1206 JAGUAR 55-69 sedan mdls 2.4, 3.4, 3.8, 240, 340 ............... $9.95 0993 PORSCHE 924 76-78 .. a OS 
0838 CHEVETTE 76-78 covers all models sss 1043 JAGUAR E-TYPE 61-72 covers all 5 cylinder models. eene $9.95 8208 RAMCHARGER, TRAILDUSTER д. 75 " mida алард 37.95 
1038 CHEVROLET 29.40 covers all 6-cyl models .. 9612 JAGUAR E-TYPE V12 71-74 covers all models ......................... $9.95 0372 RENAULT 5 72-78 for all models inc Le Car ............................. 39.95 
0888 CHEVROLET 49.54 reprint of factory shop manual .. mm 1 9399 JAGUAR XJ6 68-78 covers all models seen 9995 1224 RENAULT 8, 10 62-72 covers all models inc 1100 as... $9.95 
0051 CHEVROLET 55 or 57 reprint factory manual. Lee yer. ы 919,95 9617 JAGUAR XJ12 72-77 for all models inc Daimler. ee $9.95 9429 RENAULT 12 69-79 covers all models inc auto trans... $9.95 
8407 CHEVROLET 56 supplement to 55 manual n $9,95 9769 JEEP 2045 lor 4 ү; G Cyl SUON seres esent omnei $14.95 0645 RENAULT 15, 17 71-78 all mdis inc TL TS ...............................ё $9.95 
0870 CHEVROLET 68-77 for all full size models... 7.95 | 8207 JEEP 66-79 Cherokee, Commando & Wagoneer mdis ...... $7.95 1554 RENAULT 16 65-78 covers all models ............. ннан энни $9.95 
8187 CHEVY Il 62-77 covers all 6 & М8 models. ees 97,95 9805 JEEP diii рны with 230 ohc eng. smana: МАН ЕКЕ AS $14.95 0395 ROADRUNMNER & SATELLITE 68-73 all models ........................... $7.95 
0779 CHEVY LUV 72-77 covers all models... $9.95 | 9806 JEEP UNIVERSAL CJ.2, CJ.3 reprint factory manual .............. $14.95 1121 ROVER 2000 63-75 for all models inc 2200 ........................... $9.95 
1661 CHEVY PICK-UPS 67-78 all models & ОМС $9.95 | 0509 JEEP CJ.5, CLS, CL. 55-29 ыл. $7.95 9493 SAAB 95, 96 66-75 covers all VÀ models „е $9.95 
1662 CHEVY VANS 67-78 for all models & GMC .. س‎ 3 8856 JEEP ЕС150. 170 covers all front cab models. sss 514.95 1759 SAAB 99 69-71 covers all models .............................................. 99.95 
1145 CHRYSLER 55-71 all inc Newport, 300, New Yorker .. $9.95 | 8739 JENSEN-HEALEY reprint of on ra manual Se Rass $19.95 0750 SAAB 99 72-76 for all models inc EMS s $9.95 
0020 CHRYSLER 75-77 factory manual ... give year. sss $19.95 1719 LANDROVER 1, 2 48-61 for all models |... $9.95 8440 SAAB 67-76 covers all models inc Sonnet ананан $9.95 
9588 CITROEN ID, DS 67-73 for all mdis 1 ‚ 20,21 ............................ 99.95 1254 LANDROVER 59.76 covers 2, 2А, 3 Da & diesel models .......... $9.95 1098 SPRITE 58-71 covers all Mk 1, 2, 3 & 4 models ss $9.95 
8539 CITROEN $M reprint of factory service manual... $19.95 1149 LINCOLN 55-70 covers all models... rmn cnram $9.95 8058 SUBARU 70-77 covers all models ................................................-. $9.95 
8264 COLT, DODGE 71-77 covers all models sss $9.95 9773 LINCOLN 71-77 all models inc Versailles |... $998 0853 SUNBEAM ALPINE 55-65 МКІ, 2, 3, 4 & Rapier s. 19.95 
9422 COMET 60-65 covers all models... Peat ha SES Scie $7.95 0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. ëng. ................. $7.95 0845 SUNBEAM TIGER reprint of factory shop manual ....................... $19.95 
8211 COMET 70-77 covers all models . ETA и Uh 8211 MAVERICK 72-77 covers all models secte 87.99 0489 TEMPEST, GTO, LE MANS 68-73 all models .......................... $2.95 
8212 CORONET, DODGE 71-75 covers ай models aeaea 7.95 1550 MAZDA СІС 77-78 covers all models ........... esee | 
0477 CORVAIR 60-69 covers all models ......................99985 | 0370 MAZDA RX2 70-73 covers sedan & coupe тїй еен o IM EA O M O i Mes pe 
0478 CORVETTE 57.65 covers ай 283 & 327 models эне „. $9.95 0371 MAZDA RX-3, 100 70-74 covers all models... А 7127 TOYOTA COROLLA 68-74 for all models ........................ von $9.95 
9481 CORVETTE 66-76 covers all 327, 350, 427, 454 models ....... $9.95 0444 MAZDA 71-78 includes RX4 and Cosmo models „а }7. 9812 TOYOTA COROLLA 75-77 all including 5.5ров аа. na 
1756 CRICKET PLYMOUTH 70-73 also covers Avenger. sse 35.9 0880 MAZDA PICK-UP 72-75 B-1600 & rotary eng. mdis. à; 1738 TOYOTA CORONA 65-68 covers 4-cyl 1500 models .................. 9.95 
3140 DART : DEMON га чп covers M models — 97. 0593 MAZDA 808,818 72-78 covers all models... a: 0926 TOYOTA CORONA 69-73 for all 4-cyl models inc MK Il sn $9.95 

DART & DEMON covers ail models 0573 MAZDA 1500, 1800 67-74 covers all models „н 

1657 DATSUN F10 76.78 covers all тобе... 1009 MERCEDES-BENZ 190 59-68, В, C & 200 models svenn War | 599) TUIS CORONA TATT сонна TE ЖЫ 
1164 DATSUN 2005X 77-79 covers all models... $9.95 1746 MERCEDES-BENZ 220 59-65 covers all тї... "— 99.95 0754 TOYOTA CORONA Mk 2 72-74 for ali 6 cyl mdis. .................... . $9.95 
8065 DATSUN 1200, B210 68-78 covers all models .. л 99.99 9483 MERCEDES-BENZ 220 68-72 тїз except Diesel .. „99.95 0647 TOYOTA HI-LUX 68-77 covers ай pick-up models ........... AIRE $9.95 
8127 DATSUN 2402, 2602, 2802 70-78 covers all models ............ $9.95 1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL ........................... $9.95 8524 TOYOTA LAND CRUISER 66-77 covers all models ........... ЖИДЕ {995 
1551 DATSUN 510 68-73 covers all sdn & маре n ПІЗ... 99.95 1748 MERCEDES-BENZ 250 65-68 covers all models... $9.95 0587 TRIUMPH STAG 70-74 _................................................................... $9.95 
1074 DATSUN 510 1378 models .. meme 99:95 | 9484 MERCEDES-BENZ 250 69-72 covers all models. isse de 1200 TRIUMPH SPITFIRE 69.78 covers all models ........................ „$9.95 
3583 DATSUN 610 ва. 76 Covers all models gs pa qeh gma cpg Amuse mrn ea $9.95 9485 MERCEDES-BENZ 280 68-72 Covers all models REIBEIEE ISTA" EINER te ed nde $9.95 1016 TRIUMPH GT6 62-74 for all models. plus Vitesse TIER. $9.95 
0935 DATSUN 710 73-77 covers all models. sss $9.95 0416 MERCEDES-BENZ 68-73 inc 280, 300 & 350, 450 V8 más . $8.95 0927 TRIUMPH TR2, ТЕЗ, TRA 52-67 for all models. ................... „$9.95 
8167 DATSUN 810 71-78 covers all models sss ‚59.95 8439 MERCEDES-BENZ 74-79 Covers all models inc Diesels ............... $9.95 1015 TRIUMPH TRS, TR, 67-76 all models inc TR250 ...................... $9.95 
1258 DATSUN 311 1600/2000 SPL & SRL models .. - $10.95 1149 MERCURY 55-70 covers all models... esses кеййн E 8693 TRIUMPH TR? 75-77... а UT, 
8430 DATSUN PICK-UP 68-74 for all 521. 620 models... $9.95 9773 MERCURY 71-77 for all models inc Cougar ... ane FNS 8192 VALIANT 68-76 all mdis inc Scamp. ‘Signette .. Hen DISC RON. $7.95 
9297 DATSUN PICK-UP 75-77 covers all PLEJO models... $9.95 1105 MG ТА, TB, TC, TD, TF 36-55 sesane $9.95 0567 VEGA 72-73 all 140 CID & GT 140 CID models... $7.95 
1145 DODGE 55-71 all inc Coronet, Monaco, Polara 99,95 1098 MG MIDGET 58-78 covers all models ........ e РНЕ $9.95 0884 VEGA 74.77 covers all models E $7.95 
0871 DODGE 72-77 for all Monaco & Polara models... $7.95 1106 MGA, MGB 55-68 covers all models inc twin cam «o 99.95 9404 VOLARE, PLYMOUTH 76-78 for ali models. .. — ү} _' 
1259 DODGE OMNI 78-79 covers all models ...... nenne 99.95 1720 MGB, MGBGT 69-79 all roadster & coupe models .. .$9.95 1227 VOLKSWAGEN BEETLE 54-67 for all mdis inc KG п... . $9. 
8208 DODGE RAMCHARGER 74-75 covers all models ss $7.95 | 8396 MGC reprint of factory manual .. $19.95 8456 VOLKSWAGEN BEETLE 68-7 1 all mdls inc КАС... . $9.95 
8564 DODGE PICK-UP 65-75 service/maintain all 2-whl drive оаа $7.50 0917 MINI 59-75 covers all models i inc -Mini-Cooper .. $9.95 7201 VOLKSWAGEN BEETLE 72-77 all mdis inc КЕЗ ss sane PAIS 
$371 DODGE PICK-UP 65-75 Service/Maintain all 4-whl drive sue $7.50 9436 MONARCH, MERCURY 75-77 for all models ..... n 97.95 


8203 DODGE VANS 57-77 all 100, 200, 300 mdis & Plymouth — ‚ $7.95 


0050 MONZA, CHEVROLET 77-79 factory manual. . give car ET .$12.95. 


GENERAL I INTEREST BOOKS 


6010 VOLKSWAGEN RABBIT, SCIROCCO 74-79 all mdis inc Diesel ..$16.95 


9639 VOLKSWAGEN 411 68-72 covers ай E, L LE тїз «cc „.. $9.95 
1264 CHILTON AUTO REPAIR 73-80 for all American cars ............. 16 0906 OLD CAR VALUE GUIDE latest edition REE $7.95 
0743 CHILTON AUTO REPAIR 72-79 for all American сагъ ...........$1 8474 BYPASS EMISSION CONTROLS 71-77 GM cars sooren: $8.99 3718 WREENADDUALE 21.3 QUE MI TRUM ненне «оса 
1775 CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special ............... $6.95 | 1243 CHEVY, RACING THE SMALL BLOCK ... super performance ...... $5.95 EAS eee are MIND ГАТЫ соата ШЙ НӘН aia RE 
1763 CHILTON AUTO REPAIR 54-63 for all American сагу ............. $17.9 B421 CHEVROLET RACING ENGINE how ta build see eos $8.95 9444 VOLVO P1800 60-73 all models inc E & ES .............................. $3. = 
8561 CHILTON TRUCK REPAIR MAN 61-71 for all 14-232 ton mdis $19.95 | 8125 CHEVY SMALL BLOCK, how to гери... SSA EE un 72 2 VOLVO 12 61. 10 bee al modes i nc GT ы. SU sgg = 95 
0445 CAR ECONOMY TUNING GUIDE getting most from theleast....$2.95 | 9409 CHEVY SMALL BLOCK, How a ET „ерык LON E e kad Da ca: 39.98 
7125 AUTO AIR CONDITIONING. . . service & repair ай ....................... „ 96.95 0949 CORVETTE RESTORATION SOURCE BOOK 53-67..the ‘bible’ „$19.95 3729 VOLVO 242, 244, 245 75-78 for all inc fuel inj... $9.95 
8726 TRANSISTOR IGNITION SYSTEMS covers them all .................... $5.95 | 8088 REAL CORVETTE 54.75 over 1200 pics, cars, & details... $24.98 3 | : pipe 
p MORE MILES-PER-DOLLAR GUIDE How to do it ri наара $5.95 4031 GUIDE TO CORVETTE SPEED lor all models 53-74 esee 93.95 8311 VOLVO 262, 264, 265 75-78 all models inc fuel injection ........ $9. 

09 INTRODUCTION TO TUNING..what it is & how to do Й... $295 | 9402 CORVETTE PARTS BOOK 53-72 every part, pics, #3 ..............®2 24.95 181 Glen Ave 
9622 HOW TO TUNE YOUR CAR good for al cars ллы 9495. | 8123 CORVETTE PERFORMANCE tuning, racing, lasts, more тт 9. 95 CAR BOOK $, | NE S и i 
8859 GM DIAGNOSIS MANUAL for all GM-built саг... . $4.95 1066 CORVAIR ENGINES, How to hotrod нннеее $5.95 Sea Cliff. NY 11579 
1712 BASIC AUTO REPAIR MANUAL а must for any car ss n. 95,95 pt FORD SMALL BLOCK, How to rebuild... eren $5.95 ; ' 
1707 BASIC BODYWORK & PAINTING ................................................. $3.95 195 FORD PERFORMANCE how to get it for street or track — $6.95 Nama Pal 
1711 BASIC CARBURETORS & FUEL SYSTEMS ................................$3.95 8152 BOLT-ON PERFORMANCE what to buy & what it will do ........... 3695 — Bj a] 
1706 BASIC CHASSIS, SUSPENSIONS, BRAKES жакка кы ваа пла канака E кан $3.95 0735 SUPERPOWER - turbo & эуе} даме fuel injtn Pepe a nimmt $6.95 Е Address 
0791 BASIC ENGINE HOTRODOING кыв Sine тинн аран ааты dE pda RIA $1.95 94 10 TURBOCHARGERS, How to select install pista iique marr aba $7.95 C сааса б 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS .......... $3.95 5117 DESIGN & TUNING COMPETITION ENGINES... $14.95 — B cit i 
0680 BASIC AUTO TROUBLESHOOTING for all cars... 93.98 8422 AUTO AERODYNAMICS engineering fundamentals ..................... $7.50 ! | 
8359 BRAKE SERVICE GUIDE for repairing all types-& makes. ......... 8481 BUILDING А RACE CAR rM EM state zip Е 
сена FUEL INJECTION MANGN, corens al oinn ru 1972 slags 8441 HOW TO MAKE YOUR CAR HANDL эле е — Pure | m TTT T 
ca lune инен ннн 4 Eam a ыыы 8558 | ori urls usu ori qd { enclose full а ment f ү : 
9652 ROCHESTER carbs, all inc 4MV Quadrajet 99.98. | 9419 SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 cid ....... dp iin j p мант ед v^ - 
9666 SOLEX CARBURETORS all 1 & 2 barrel downdraft .................... „$2.95 8050 LAWNMOWER service & fix all popular makes... 
6354 SU CARBURETORS tune & rebuild all to 1976 ............. $6.50 | 9525 MACHINING FUNDAMENTALS to use all machine shop equip. $15.95 D American Express О Visa О Mastercharge al 
9423 STROMBERG CD CARBS tune/rebuild all to 1976 : 0636 MODERN METALWORKING covers all metals & methods... $15.95 Card 
0734 WEBER DCOE overhaul manual |... essent $4.95 9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes number : р 
1153 WEBER CARBURETORS theory & design... 93.95 0592 FORK LIFT TRUCKS service, overhaul all gas, prop, elec ......... $19.95 8——..—— 
9803 WEBER CARBURETORS tuning & rebuilding all ............................ $3.95 9807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, etc. smmm. 91 ^ BOOK NO. PRICE EACH y 
0827 AUTOMOTIVE REFINISHING best paint book уві ..................... $5.95 0135 MOPED SERVICE & REPAIR all makes & models ...............—- — - — Ё 
8425 MINOR AUTO BODY REPAIR step howto Lee 0745 MOTORCYCLE REPAIR ENCYC 200 та, 23 makes thru 76 ... ds | B [P 
5104 AUTOBODY REPAIRING & REPAINTING ... the best ................. $9.95 0557 CHAIN SAW SERVICE MANUAL for lop 34 makes „u.n. vn $298 E E 
5106 GLASS FIBER AUTO BODY construction & repair ...........-.—- $395 | 8002 OIL BURNERS. How to install and земісе mumun 39.95 BE EMEN 
1071 CREATIVE CUSTOMIZING how to do-it like а pro. sss 6.95 8006 WASHING MACHINES fix all makes & models . — #4:98 p (| 
8491 PRACTICAL ENGINE SWAPPING how to do it right s $5.95 8728 SOLAR HEATING & COOLING how to get it (тее... $4495 i | О 
0541 ERN MESE CANS tenis перна ROM бөйы $5.95 8381 COMPUTER PROGRAMMING HANDBOOK covers all languages $9.95 ; ; a 
7128 DIESEL, How n, pickup . $6.95 B454 COMPUTER LOGIC, BEGINNERS GUIDE een $5.95 " PLEASE PRINT postage/ handling ў 
0582 GLENN DIESEL/GAS FI N 6573. Bosch, Kugeilischer Spica . . $8.95 8938 COMPUTER CONTROLLED ROBOT, How to build your own .... „ $7.95 NAME AND ADDRESS 
2 DIESEL ENGINES, HOW TO REPAIR..complete training course .... $5.95 0585 PRICE GUIDE, NEW CARS latest ed, inc dealer costs... $1.98 f iier TOTAL |$ 

1017 AUTOMOSILE ENGINE REBUILDING sama eremie Ia te Els nap Ga a er er eere 5 1375 0586 PRICE GUIDE GUIDE, FOREIGN CARS latest ed, inc dealer costs Bhai rar $1.95 I4 P P P P P JP dq P GP & a t am um 
0995 CAR INTERIOR RESTORATION useful for all cars sss... 93.98 0587 PRICE GUIDE, USED CARS latest Ud наан s $195 | 
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GARAGE DOOR OPENERS 


Негмат 
8. t 


NEVER BUY GAS AGAIN ! 
TRIFY YOUR BIKE 

PEDALPOWER exciting new electric 
bike motor tames tough hills. Be 
a independenL Shop when you want. 
Fits all Bikes. Adult Trikes. 

Installs in minutes. Thousands 
sold. Recharges 
overnite. Travels 
100 miles for a dime. 
Easy payment plan 
available, Call or 
send for FREE 
illustrated 


INVENTORY ADJUSTMENT SPECIAL! 


PILOT'S GLASSES AT 
UNBELIEVABLE PRICES! 


e Buy Factory Direct and Save | 
e Thousands in Use е Free Brochure | 
e Easy Homeowner Installation = 
e Immediate Shipment by UPS or PP 
HELPMATE Equipment Co. Dept. PS-129 Baroda, MI 49101 


F 


* impact Resistant 
«Handcrafted — 

e Polished Glass Lenses 
e Hardened Metal Frames 


un 
52 
кае. 
< 
j= 
un = 
zm 
— 


* Money Back Guarantee booklet mi 
To order, send check or money order (include $1.00 Ls Speci 

for postage and handlin ng) to U.S. Optics, Dept. 308, | CALL FREE Christmas 
P.O. Box 14206 Atlanta, GA 30324. (Please specify OFFER. 


800-257-7955 
MONEY BACK Gl ARANTEE. 
FREE ILLUSTRATED BOOKLET 
5563 GENERAL ENGINES CO. 
Mantua Blvd., Sewell, N.J. 08080 
“In N.J., Alaska, or HI. Call Collect: (609) 468-0270 


U.S. SURPLUS ROTARY FILES 


old or silver frames.) SPECIAL: Order now and get 
fwo PAIR for $13 plus one dollar handling charge. 


FREE! During this limited offer. 
Deluxe velour lined protective case. A $3.00 value. 


STAIR-GLIDE stairway ип 
LIMITED OFFER FROM U.S. OPTICS America's largest selling stairway lift is the | 
-— . ideal solution for people who can't or 


shouldn't climb stairs. 


| is Alii hay Program 
e = | Hardened Steel. For filing, drilling, miling, carving, routing any metal or wood. asily installed 
: | Е fs | lees kom i ul. же. 7 Вол пие 1 cs | Will not mar walls or stairs 2 

now ut model bla. | 

: electronic minteral/metal detector € ат Sat Gl cost $114 now 5600 коопту ano uto MAVER РУУН 
$ Locate gold, silver, coins, rings . . from $59.95 $ Save Even More Both Sets вом. ise AMERICAN STAIR-GLIDE * CORP. § 
SU. Patented • Call Toll Free for nearest Dealer U oon 10% Guarantens Ада $2 50 or epos 4001 East 138th, Dept.PS-129 
: ELECTRONICS«eeFree Literaturee«DEPT. C9 $ | "05, SURPLUS CENTER, Dept 301 pau ipai Ише enn 
: ura H U. , Dept 


1011 Pleasant Valley Rd., Sweet Home, OR | JESTI 


| 715 Camden, San Antonio, Texas 78215 


Here's what one customer said: 


Builda бгапйайе 


QUALITY 

GRANDFATHER | 
CLOCKS AT "If 1 had the tools and materials 
FACTORY DIRECT to build my own bike from 
PRICES. scratch, | don't think I could build 


one any better.” John Jurenka, 
oanta Monica, CA 


Save assembly costs when you build your 
rugged work or play machine (in just 6 — 12 
hours) with an easy kit from Carl Heald, Inc. 
Choose from 10 bike, 8 tryke models; engines § 
from 5 to 16 H.P. All have Comet torque 


Completely finished 
and assembled 

Kits with pre-cut 
parts 

Beautiful solid 
woods (walnut, oak, 


IF YOU HAVE AN ARCHED, OVER-SIZE 
OR OTHER NON-STANDARD FIREPLACE 
OPENING, WE CAN CUSTOM-MAKE A 
GLASS SCREEN TO FIT. 

We build our custom glass fireplace 


or cherry) screens without compromise in materials converters (no shifting); full suspension 
Brass West German or workmanship. The frames are crafted (smooth ride); tubular steel frames (shrugs off 
movements from heavy gauge steel. The glass door rough going). Optional electric start, lights for 
Antique furniture panels are 14" Pyrex”. Hinges, latches and licensing, other accessories. | 
reproductions mesh curtains are all extra heavy duty. ~e 77 "Em NEW VT-1012 
Money back We'll not only build you a glass screen to РА 
guarantee fit, it could last as long as your fireplace. 
4-WEEK DELIVERY 
Send $1 00 (Normal Schedule) 


CALL OR WRITE FOR FREE BROCHURE 


y: TI Shao Dect. TOC Bo» 128, 400 Reed Rood 
| Broomol Po 19008 Our Tel: (215) 544-7100 


for Color Catalog 
сә = 


E: T МІК ING 
P.O. Box 490, Dept. PS, Foley Industrial 


Park, Foley, Alabama 36535 
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Special Offer 
— One FREE 
accessory 
with bike or 
tryke order! 


| 
| 
| 
| 
ia 
| 
ч 


Dept. PS-912, Р.О. Box 1 148 
Benton Harbor, MI 49022 


"Write today for fre e brochure 


THE IRON SHOP 


MANUFACTURERS 


TUNE YOUR GUITAR 


This new invention is ideal for every guitarist ... begin- 
| ner or professional. Six рези tuned reeds make 
exact tuning a snap. Just clamp onto your guitar, 
sine adjust the strings. When the proper pitch is 

, the corresponding reed vibrates. Just as 
easy as that! Ideal for 

= шы bands or combos Tunes 
d c p instruments to oats 


$8. 95 plus $1 


E shipping and handling. 
Monev back guarantee. 


ED SALE Studio "BER. Grand Island, Fla. 32735 


LOG SPLITTER! 
Bem... Only $49.95 plus $3 p. & h. for 
ЖЕЙК adaptable cone, or $99.95 

ES" plus $5 ready-to-attach to hub of 

| саг ог light truck (specify vehicle ). Pa.— 
send 6% sales tax. Free info —send stamped 
self addressed envelope. Good Products, 
Route 3 Box 88-A PS, Kutztown, Ра. 19530 


Splits 
ASIER & FASTER! 


A REALLY SMART INVESTMENT! 


THE CARGO COVER 


SECURES CARGO god iai TY wi ERE 
G gie v Gh 
go> cow gre Е 


. EASY TO REMOVE AND PUT BACK ON A 


THE CARGO COVER 

is engineered to give you many 

years of durable service in all types 

of weather by combining the best properties of 

space-age plastic, aluminum, and steel. Aerodynamic styling reduces 
ат turbulence and increases gas mileage. The cover is made from heavy 
gauge, high impact ABS-LS plastic. Although this material is tough en 
ough by itself, it is further reinforced by an aluminum rib for further 
structural strength. Steel arm braces automatically lock in place for 
easy loading and unloading and easily release for closing. THE CARGO 
COVER latches to the tailgate by means of steel draw catches and 
allows for positive locking and security of your cargo. Rain, dirt and 
dust is sealed out hy the Neoprene weather stripping, Removal and 
replacement of the light weight cover (less than 45 lbs.) is made easy 
with the two ane-loot wide aluminum slip hinges. Tools for the Do-It: 
Yourself installation require use of a hammer, screw-driver, pliers, knife, 
and drills. THE CARGO COVER is available for the standard B and 6 
foot fleetside pickup trucks. Also available for the small tucks, 


Suggested Retail Price 
Only $189.00* 


f * Does not include $20.00 dealer 

| installation cost and local tax. Prices 

p mayvary from dealer to dealer. Facto- 

ig #3 гу direct shipments where по dealers 
are available 


For Placing an Order, Further Information, and/or Location 
of Local Dealer —Contact 


Lab Industries. Inc. 
P. О. BOX 17182 — NASHVILLE, TENN. 37217 


Phone (615) 361-8629 
We accept Master Charge and Bank Americard 


Bloc Sander— 


ng. ‘ies, $6999. 
“RT = зава esses 553.98 


SILVO (BRAND NAME) TOOL CATALOG: 
STHOUSANDS OF EXCITING TOOL VALUES: 7 
stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 

s well, Dremel, Skil, Nicholson, Disston, Millersi 

Falls, Helios, Wellsaw, Plumb, Kennedy, 
, Crescent, Vise-Grip, Audel Books, "Inimat, А 


Wiss, Channel-lock, General, Pony Clamps and 
bal Nationally Advertised bra of tools and 2 

= We ship Coast to Syl at A poet hard 
to t Sens $1.00 for our о TOOL 


CATALOG today. 


SILVO HARDWARE CO. 


2205 Richmond St., Dept. PS9-12, Phila., Pa. 19125 


چ د ا ن —— C Il‏ —— 


DISCOUNT TRAINS 

Indispensable illustrated discount 

toy train and accessory catalog, in- 

cluding valuable cou . Hundreds of items by Lionel, Life- 
шы. argraves, William ams and more. Discounts up to 50%. 


For catalog enclose $2.00 (includes postage and handling), 
refundable with first order of $25.00 or more to 


National Train and Hobby Supply Company 
Dept. 81PS, P.O. Box 41, Flatbush Station 
Brooklyn, NY 11226. 


Components 
Clock Movements: Battery, Quartz, | 
Electric, Urgos Grandmother, Grand- 
father, Westminister & Triple Chime, 
B Day Key Winds & Westminister, Bim 
Bams, Barometers, Metal, Bezel, Paper 
dials, Hands, Brass & | 
& Markers. Hundreds of Items. Quan- 
tity Prices. Send $1.00 for 60 Page 
Catalog. Refunded on $10.00 Order. 
NEWPORT ENTERPRISES, INC. DEPT C 
2313 W. Burbank Bivd., Burbank, Calif. $1508 


Plastic Numbers 


Hydraulic Log Splitter 
PARTS ALSO AVAILABLE TO “BUILD YOUR OWN" 


= Toke the back breaking drudgery 
out of woodsplitting. Soit logs for your 
own firewood. Split logs es a profitebhe 
sideline. Lat your log splitter ест 
money for you ono rental basis. Splits 
pre-cut lengths up to 26" with 10,5 
ton force. Fast splitting cycle time, 


10- 
"a ERAND MEN à 


түз 


$749.50 


* Powered by 5-HP Briggs engine. Powerful 2-1109€ peme. 


Detent conirol valve automaticely returns to neutral ot end 
CATALOG of force stroke and return stroke. All top quality components 
Sead ad construction. { 5hpg. wt. 300 ha. ) $ 
SÓc — » BUILD-TOUR-OWW ond sove. We con furnish top quality. ' 
сит. components to build other sizes. Write us for description and 
Stampa prices, Send for our catalog. 100's of other items. 


SURPLUS CENTER EDITT 


There's a Better Way to Go. 


Rising prices and the energy 
shortage may force us to tow 
the line on fuel consumption, 
but we don't have to "hoof it" 
yet. We do have to make every 
drop of gas give us the most go 
for our money. It's a proven fact 


that a well-tuned car gets better 


mileage, and now, more than 
ever before, that 
means a lot. - 
The Mark | 


n... 


City 


D e c2. — AE nu... ھھھ‎ a oi, il 


-— шышы шы 


А DELTA PRODUCTS, ING. 


Г] Please send me complete information on how the Mark Ten 
B can improve the performance of my car. 

Please send. 1 Mark Ten B(s) @ 64.95 plus $1.75 ship- 

ping. 25% discount on orders of two or more. 


Enclosed is my 
Please charge my 


"ee SITLTLITITILILEILLLEJ] 


Expiration Date 


Name 
Address 
Signature 


Required if 
Using charge card 


Ten B Capacitive Discharge lg- 
nition system keeps your car in 
better tune so it burns less gas. 
Using the Mark Ten B is more 
than good sense. It's the smart 
move under the hood, helping 
the nation survive the energy 
crisis and keeping 

® you onthe road. 

E Delta Mark TenB. 

= 1 The best way 

N to go. 


- 


630 So. 7th Street, PO. Box 1147, Dept. PS 
Grand Junction, CO 81501 (303) 242-9000 


Г] Check 
Г] VISA 


O Money Order 
O Master Charge 


Master Charge 
xw TIL 


State 


‘ile ла DUM 


DECEMBER 1979 | 147 


Lg. re 


1) E 


= | 1 


Lightweight.. Sensual.. Adjusts to your comfort. The Air 
Bed offers a revolutionary steeping experience. Gently, 
but firmly supports you with 100% air. Features air coil 
construction with multiple controlled air chambers that 
hold your body evenly and independently. 

Turns any room into a guest room. The'ideal portable 
bed for holiday and vacation visitors...and it stores easily. 

Take The Air Bed camping, in your van, on your boat, in 
your summer home; sunbathe and float on it! 

Available in twin, double, queen and king sizes. Inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available —optional.) Made of sturdy 
9 auge poly vinyl, cleans with soap and water. Repair kit 

pump ada ter included. 

"Don't e mislead by imitations. Insist on the x inal, 
red velveteen The Air Bed. 10-day Free Trial. | not 
Satisfied, return it within 10 days for refund. HON a 

DI 
CALLTOLL FREE: 800-648- 9600 800-992-5710 
OPERATOR NO. 48, 24 HOURS A DAY, 7 DAYS A WEEK 


le Lane, Bensenville, Illinois 60106 
Content 


BEAT Inflation 


ONE MAN 


Lumberyerd Prices! 


Portable Belsaw goes At DESI 

| right to the trees — %, چ اک‎ E ES 

turns out smooth, true-cut Ux as 4 > , 

lumber every time. No ex- rl 

perience required. Saw your own 1 x ў 1 
Ё 4 


logs or lumber for others and make < 

excellent sparetime income—no crew is 5 
needed. For power, use tractor PTO or 1 
other low HP diesel or electric unit. ^ 
A size to meet every requirement and — 4 
pocketbook-tima payments may be arranged. ‚ чш 
Send postcard for FREE details! No Obligatione No pulso HW ill Call 
BELSAW MACHINERY Co., 3079 Field Bldg. Kansas City, Mo. 64111 


magn TETLTUENM S 


QUARTZ 


BATTERY CLOCK 
MOVEMENTS - NEW 


LARGER 
SELECTION 
at the Lowest 
Prices Ever 


QUARTZ #202 & 203 
Dimensions 2 7/8" Lx 
27/16" W x 1" D. 
8202 - for dials up to 
1/4"' thick. 
#203 - for dials up to 
7/8" thick. 
Prices: For 1 Mvt. $10.50, 
5 mvts. $8.75 ea., 
10 Mvts. $7.65 ea. 
Free Hour & Minute Hand! 
Second hand 5-300 — 35€ ea. 
Shipping Extra. 


* Dials! 


(RE. EE EM 

[ +На oU چ‎ 
The А 
a eo 


Original { 
Velveteen 


* Pendulums! 


e New ''Mini-Quartz'' 
e Numerals! 


Chime Movements! 
e Wt. Shells! 


Add : Shipping & Handling! 
1 unit $1.50, 5 units, $2.00 
PHONE ORDERS WELCOME! 


For a Free Catalog - Write KLOCKIT, P.O. Box 629 * Lake Geneva, WI 53147 | 


Guest Bed On А Shelf! 


Stores pow on Shelf 


" Please send me the following AIR BED(S): 


S 


L] Twin Size (Item 2339) $49.95 

O Double Size (Item 2354) $69.95 | 
| О Queen Size (item 2360) $79.95 

Û King Size (Item 2374) $99.95 ! 
| ad Add $4.95 per bed for shipping ano insurance. 

O AC Air Pump (item 0004) $29.9 i 
i O DC Pump-12 volts-(Item 0005) $29. 95 

Illinois Residents Include 5% sales tax. | 

і C] Check/M.O.Enclosed © ChargeMy Credit Card: 
| O MasterCharge O AmericanExpress C Carte i 

O Visa O Diners Club Blanche 

CardMo. .— . .  .  Á Á  Exp.Date 

Name. gaa aga | 

Айдевв___ ee ! 
| КИЧ ی‎ LL LLL i 
| Siate — 1L _ __ _._ 2р 

Signature | 

‚ Contemporary Marketing a 

790 Maple Lane, cerei АШУ iL 60106 


PSMC-335 


P 
DT ARRA cm ШЫНЫН МИН NEED ШЫЛЫШ ПЕНЕН ТЫН 


е7 RE-LITE 
' 2 bulb fixture duplicates the charm 
and increases the light output of a 
double mantle gaslight. Kit in- 

cludes on-at-dusk, off-at-dawn 

phato control, fixture, bulbs, 
detailed instructions. Your energy 
savings will pay for this kit in less 
than б months. 115 volt kit $29.95 
postpaid, or safe 12 volt kit including 
plug-in transformer, $39.95, 

Dealers and installers inquiries invited. 


Yardlighting Systems, Inc. 


|! 1678 Hewitt Dept. 55e St. Paul, MN 55104 


SAVE with #154 
American made 4 jewel 
Battery Clock Movement 

Free Hr. & Min. hand - 
Low prices: 1 Mvt. $6.95 

5 Mvts. $5.85 ea., 10 
Mvts. $5.40 ea. 

For dials up to 1/4" thick - 
long shaft available - at 
slight extra cost, shipping 
extra. 


———————Ó—— اھ‎ 


or Call: [414] - 245-6902 - [For 1st class catalog delivery - send 50c] 
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“Most claims for wood stoves 
are a lot of hot air.” 

If you're tired of hearing about “thermostati- 
cally controlled downdrafts” and paying more 
for stoves with Danish proverbs on the front, 
maybe youd find this booklet both i 
Ope It's yours for the asking and 
$1.00 for postage and han- 
dling. Write to Hayes 

ipment Corp. P.O. Box 
526-P, 150 New Britain 
Ave., Unionville, CT 
06085, 203-673-2556. 
Dealer i inquiries invited. 


Our Model 501 Fireplace Stove has a full baffle 
and internal damper (most stoves don't have either), 
plus a safety glass door section for viewing the fire. 


Better’nBen’s’ 


Our stoves make more sense. 


CHOOSE YOUR 
A BUTTON! 


(OVER 1,000 CHOICES) 


RU D + SAINT, АД 
i PATRICKS OFFICIAL 


=) [ ie, ATM JONES WENE 


ITE ө «= FUNDS 
МАКЕ PROFITS ө IDENTIFY 


It's America's most 
extensive line Б 
of badge and button Zw 
making equipment. TE 
Useful for clubs, schools, 


business, individuals. Basic 
kit contains hand die press, 
color coded dies, badge parts 


-— 


and illustrated instruc- 
tions. All for just $24.95. 


BADGE-A-MINIT, Ltd., Box 618, Dept. PS-129 
Civic Industrial. Park, LaSalle, IL 61301 


.] Yes, | want to choose my FREE Sample Button. 
Send your 48— page color catalog. 

LI l'm convinced, send me the complete BADGE-A- | 
MINIT system. l've enclosed $24.95 plus $1.75 
postage. lll. Residents add 5% sales tax, 
|] Use my credit card indicated below: 
[1 VISA (BankAmericard) [] Master Charge 
|] American Express | 
Credit Card #_ 
Inter Bank . 
Signature 


Name 
Address 


SEND TODAY 


Exp. Date__ 


Gy — шт — Zp 
UNCONDITIONAL MONEY-BACK GUARANTEE 


Annual Buyer's Guide 
160 Pages 
Over 500 Photos 


INTRODUCING...the watch 


Я е" Bad \ 
that's light years ahead. жалы only 


349.95 


The NEW 
Solar Alarm — 
Chronograph 
Stopwatch 


ASSEMBLE & DRIVE 
YOUR OWN FULL-SIZE SPORTS CAR 


For the low price of an ordinary compact car, you 
can own an authentically detailed MG-TD replicar, a 
full-size Dino Ferrari look-alike, or a gull-wing 
Porsche-inspired street racer. Altogether, there are 
more than 100 stylish antique, classic and modern 
coach reproductions known as "kit-cars." Virtually 
all are simple one-for-one bolt-on body replacements 
designed to fit a variety of popular everyday cars. 


Now you can get all the important details about 
these practical do-it-yourself money-saving conver- 
sions with the newest, largest, most comprehensive 
super catalog ever published. The Complete Guide 
To Kit Cars gives you 160 fact-filled pages of infor- 
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e Electronic 
* quartz accuracy 


^ OM WR те F " Month-date mation about these revolutionary automobiles 


А personal alarm 


| —nr- displa n be as агас! apparent 
system, with D oa aa ||! н 
chronograph л in. М эш | our аа s More than 500 photos «In-depth articles e Prices * 
functions powered a, M ge e Stopwatch Specifications + How-to features plus much more! 
3 LLL P тн - 
by light. жы functions 
$ | ba a ا‎ eel 


Probably the most efficient time piece ever 
designed 
In an age of electronic gadgets and space age 
gimmicks, Cambridge International has 
designed a watch that brings modern technol- 
ogy back down to earth. No whistles and bells 
to inflate the price. In fact, this LCD Solar Alarm 
Chronograph dares to be different by offering 
you a highly precise, no-nonsense time piece 
without a lot of costly frills. Instead, you get the 
performance and accuracy you really need 
with the functions that are truely needed today. 


Forget about battery replacement 
You see, the Solar Alarm Chronograph actually 
harnesses the power fromthe sun and ordinary 
light and transforms it into the energy needed 
to operate this time piece plus recharge special 
designed micro-energy cells. A mere 15 min- 
utes of exposure to light, energizes the solar 
cells for 24 hours! 


Unbeatable quartz accuracy 

The astonishing UM of this precision 
timepiece is regulated by its finely-tuned 
quartz crystal. It actually provides timekeeping 
accuracy to within 5 seconds per month! And 
because there are no moving parts to wear out 
or replace, you'll be enjoying this reliable solar- 
powered timepiece for many years to come. 


8-Way Precision Accuracy 

This highly distinctive timepiece utilizes the 
very latest micro technology to offer you time 
keeping precision 8 different ways. The big, 
easy-to-read LCD display constantly shows 
you the exact hour, minute, second and day. A 
touch of the command button will change the 
read-out to the month, date and day. Or you 
may select the stopwatch mode which displays 
the running seconds to 1/10 second up to 10 
hours. In this mode, itis alap timer and can be 
stopped and started without affecting the regu- 
lar time accuracy. А feature that is perfect for 
timing phone calls, sports events or your own 
exercising program. Another touch highlights 
the display for easy viewing at night or under 
diminished light conditions. 


The Personal Reminder System 

The most unique function of this solar chrono- 
graph, is the easy-to-set 24 hour alarm sys- 
tem. It sounds with a pleasant electronic beep 
precisely at the pre-set time. Your own per- 
sonal alarm system will automatically beep you 
at the right time for "on-time" punctuality, so 
important with todays busy schedules. 


А Special Warranty 

As dramatic evidence of our confidence in 
this timepiece of the future, Cambridge 
International and the manufacturer, Norwalk 
Electronics (who manufacture and design 
watch modules on a world wide basis) are offer- 


| Address 


Test it for 2,592,000 seconds 

Take 30 days (2,592,000 seconds) to test the 
accuracy and utility of this precis on timepiece. 
If you find this chronograph does not live up to 
your own high standards, return it for a full 
refund. It's that easy. 

If you have been looking for that special 
timepiece of the future, here is your chance! A 
Solar-Alarm-Chronograph, without gimmicks, 
but all the features you'll ever need in a watch. 


An Extra Special Value 

Cambridge International purchases this 
unique timepiece for world wide distribution 
directly from the manufacturer. Because of 
these special marketing arrangements, we are 
able to offer this Solar Alarm Chronograph for 
only $49.95 each plus $2.95 shipping and han- 
diing. Quite an exceptional value for a time- 
piece of this quality. Available in silver or gold 
tone with fashion flex band that is truly adjusta- 
ble for extra small or extra large wrists. Ultra- 
thin design, rugged shock proof engineering 
and water resistant construction. 


NOTE: Due to our international sales of this 
watch, it has been designed with one extra 
feature — 24 hour (military) time and continen- 
tal date display. 
Credit Card Holders 
ORDER NOW —TOLL FREE 


800-621-5559 
(In Iilinols —800-972-5858) 


E CAMBRIDGE 
E INTERNATIONAL, Inc. 


8700 Waukegan Road, Morton Grove, IL 60653 


Felip and mail to: Dept. P-12 
о Please send me solar Alarm Chrono- 
| graphs at $49.95 each plus $2.95 A & han- 
dling. (III. residents add 5% Sales tax.) Please mark 
color choice. CJ Silver Tone 0 Gold Tone 
| O Check or Money order 
Charge to: O Master Charge O Carte Blanche 
|5 Visa O American Express O Diners Club 


Account # —————— Exp. Date _ 


Name 


| 
| | e Light energized — 
Mans 


а ©$10Rush 1st Class 
C ST POMA. O $11 Foreign Air Mail 

Bill to my: O Master Charge O VISA 

Send Today To: AUTO LOGIC, INC. 


P.O. Box 2073, Dept. 601 
Wilmington, DE 19899 


Exp. 
| i Qu ic 


Signature 
Name (print) 


Address B 


City 


State Zip 
Order TOLL-FREE by phone. 
Master Charge or VISA REQUIRED! 
(800) 331-1000 Day or Night. 
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e "THREEPHASER" allows you to operate three 
phase motors М thru T3 horsepower from 220 
ugged — heavy 59" 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966. 
RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 
The R.A.L.S. #1000 is a pulsed beam, gas Laser, designed to pro- 
duce maximum power under the most adverse conditions. 
Photography, Chemistry, Electronics, environmental studies and 
Physics. At last count there were over 10,000 different uses for 
pump, opens up many new uses because of its compact,| 
portable and versitile nature and most importantly because of the 
The R.A.L.S. #1000 Laser Pistol Kits offer the versitility and 
wide usage of a pulsed beam, gas Laser at a complexity and 
designed to lase many different gases and mixes, including СОг, at 
various pressures. By simply сөл gases you can change the | 
Dye Laser, you can fine tune the output wavelength over ап 
incredible range. 
service. Operation of the Laser is so simple that absolutely no 
technical background is needed. The Laser is housed in a virtual 
comes with all deluxe Kits, will contain all the required accessories 
to transport and fire the Laser at least a thousand times. This 
weeks at a time and investigate phenomenon which exists only in 
Nature. 


A ONLY 
volt single phase power sources. 
Free literature furnished on request. Telphone 305-862-3035, 
LASER PISTOLS 
The #1000 offers unexplored research in the fields of Geology, 
Lasers. The R.A.L.S #1000 Laser when used by itself or as a power 
#1000 proven ability to produce extremely high power levels. | 
cost that the average experimenter can cope with. These Kits are 
wavelength of the Ouput radition and if the #1000 is used to pump à | 
The #1000 Laser Kits are designed for many years of trouble free 
unbreakable, shockproof, molded casing. The carrying case which 
enables the experimenter to take a #1000 Laser into the field for 
The R.A.L.S. #1000 Laser Kit is probably the most powerful, 


: i i ise beam, gas Laser commercially available to the public. Any | 
ing à 10 year warranty on the solar cells, a 5 | City — EGER o NERIS [Lo vitem rare’ pena would ome fit in your hand and would 
year warranty on the rechargable micro energy | probably cost at least 100 times the cost of a #1000 Laser. 
cells made by Mallory and a 1 year warranty on | [jjj —————— MÀ The R.A.L.S #1000 is covered by one or more U.S. Patents and is 


the quartz mechanism. Iwholly owned by the Andromeda Corporate. Send 2 dollars for 
catalog to: 

: Andromeda Corporate 
Р.О. Box 7639 
Roswell, New Mexico 88201 


| "Cambridge International, Inc. 1979 
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Save $85 on a Seiko 


seiko Ch ronograph ^ 
Alarm 

with Interval Timer 

only $149.95 


List price $235.00 


With unique double display, simultane- 
ously shows the time and the calendar, or 


the time and set alarm time. Can ring at a 


same time any day of the week. 

Features timing to 17 ЮОћЋ of a second, 

measured lap time and total elapsed  : 

time, with interval timer which shows fime 

remaining in a pre-set period. 

In Goldtone only $189.95. 

save $105.00 off list price. 

Similar Savings on other Selko Walches: ; 

LCD Quartz Alarm 
Chronograph ............... 129.95 


LCD Solar Alarm 

Chronograph ............... 164.95 
Memory Bank Calendar ....... 124.95 
LCD Mull Alarm .............. 99.95 
LCD Quartz Calculator ........194.95 : 


all available In goldtone at additional cost 


Cameras, Electronics & Video 


67 West 47th Street 
_New York, N.Y. 10036 
T | кыыз Master Charge 
щы & Visa accepted 


YOURSELF 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


3220 


Und dian" movement 
and dial) 

* Factory direct 
prices 

* Heirloom quality 

® Solid 3/," hard- | 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 

e Easy to assemble, 
parts pre-cut 

e Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

e Prompt shipment 


MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
| | color catalog 
EMPEROR’ 
CLOCK COMPANY 
LARGEST MANUFACTURER 
7 GRANDFA THER CLOCKS 


Dept. 241 Emperor Industrial Park 
Fairhope, Alabama 36532 


CUT STRAIGHT 


WITH 


Mas ire 


A MUST 7: 
FOR EVERY / 


| Use STHATE-CUT' Cutting Guide with | 
| any portable circular saw, jig saw or 
router. Extends to 8'6", reduces to 51" 
for short cuts and portability. Clamps 
| to paneling, doors and other long work. 
Rip 4x8 sheets down the center; trim 
1/16" off a door. Make precision 90° 
cuts, tapers, angles, dados, bevels, 
grooves. Unbeatable for scoring wall- 
board. Guides utility knife. Here's how 
this sturdy aluminum tool works: 


p t "^ НТО aif 
—— 


Open Daily & Sundays зө ы: 4 
| (1) Patented ‹ connector joins and aligns 
(212) 260-4410 (2) two 51" guide sections with four set @ 
[toll-free] screws (3) C-clamps (4) attach guide to - 


work. Tool follows guiding edge (5) 
Clamps and illustrated instructions incl., 
only $19.95 plus $2.00 shipping and 
handling, U.S.A. only. Send check or M.O. 
to: R.A.K. PRODUCTS, Department 5-34 
Box 23428, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax. 


(800) 221-5858 
(800) 223-5661 


Minimum shipping & handling $4.50 
orders subject to verification & acceptance 
Inquire about quantity discounts 


24 inch Band SAW сыта ТО СЕМТЕВ ОЕ 48 inches 


1 inch Strip Sander 


Roller quides Completely enclosed 


Upper & Lower 


BER SR EERE ERR ERE REPRE ees! 


A FULL LINE OF RUGGED 
ALL STEEL TOOLS: 


Belt Sander. 


DU-ER TOOLS — RUGGED ALL STEEL — i 24 inch Band Saw ...... 199.95 
BALL BEARING — EXTRA VERSATILITY · 12 inch Band Saw ...... 159.95 
a Du-er's 24 inch Band Saw gives the handyman the =€ 10 x 36" Rugged Lathe 
* versatility of an industrial tool at a price he can afford, the в Ball Bearing .......... 89.95 
: * quality that is demanded by industry. The Band Saw, one of „ 3 inch Belt Sander s 
the best cutting principals for wood, metal or plastic, has « Ball Bearing .......... 24.95 • 
„ been limited in use because of the depth of throat. The = 4 inch Belt Sander а 
» B-24's Big throat and new drive feature gives longer blade * Ball Bearing .......... 39.95 ; 
` life, cuts metal, wọod or plastic. * 8 inch Tilting Arbor к 
» Du-er tools аге fabricated of Heavy Gauge Steel, 30 years = Saw ................. 99.95 § 
; experience developed new engineering features with ; 10 inch Disc Sander а 
» accuracy, and ball bearings for added quality. Extra features . Table Model .......... 69.95 * 
« created by manufacturing know how makes Du-er tools 7 1 inch Strip Sander...... 69.95 = 
- available at exceptionally low prices, yet no quality is = Deluxe Stand for all a 
к 56с00680. dus c 39.95 + 
a You can order direct from Factory where there is no Dealer . 
DU ER TOOLS 2 Е S Edina indus Sve, Minneapolis, Minh. SEA 
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Ione Trimmer | 
1 our Barner i 


' Sweatt pist. | TOP SPEED OF 90 MPH! 


1,125 MILES OF NONSTOP 
DRIVING (from a 15-gallon 
fuel tank)! 


d That's the kind of high-mileage, 
s in tether fees every" il fuel-pinching performance you 
year? The SABO 4-in-1 АДАА can get — right now — with the 
Hairtrimmer lets you cut, contour, trim and style wet or Ё amazing HYBRID ELECTRIC 


| Why should he tell you 
‘i about a product that could 
save you hundreds of dol- 


^. dry hair to barbershop perfection. Yet it's almost as | j 
easy to use as о comb... . no training or special CAR! What s more... you can 
build it yourself! 


skills required. Millions of people all over the world 
HOW IT WORKS ` The layout of the new drive system. 


swear it's the best product of its kind. Convenient 
pocket size tucks into purse, suitcase or glove com- 
riment for qui n-the-go touch-ups. Th BO 
Heit nee: ато eatin. sion All you do is take your existing car (or buy a used body) and replace its 
time you use it. Order today! Our MONEY-BACK original Wer plant with a sma ee oes lawn mower engine. i 
right, a lawn mower engine!). This engine drives a generator which, in 
turn, supplies the vehicle's drive motor with electricity allowing you to 
travel at speeds up to 50 MPH. 


GUARANTEE means you try the SABO Trimmer at our 
risk. $3.75 Additional Blades: 10 for $1.50 

FREE: Order fod ч : E | | 

vues e ли: Аа шш аы аша а When more power is needed, four automobile batteries — hooked up in 


: — series and fed by a 100-amp generator — give you plenty of kick for passing, 


OG DU Gna, climbing hills, and for running at higher speeds (up to 90 MPH)... and to 
PHILA., РА 19127 | help save normally wasted energy, a regenerative braking circuit auto- 
— SABO Trimmer(s) @ $3.75 e matically converts the drive motor into a generator that feeds and charges 
"—Ó nido oda i the batteries while the vehicle is decelerating! 

$0 send pkgs. additional blades @ $1.50 e. 


| PA residents add 6% sales tax. 
Name 
Address 


Your total cost — by buying your own parts and building it yourself — is 
[| under $1500. Your first year's benefits alone — in fuel savings and in hassle- 
i free driving — will more than pay for the car! 


GET ON YOUR WAY TO HIGH-MILEAGE MOTORING... NOW! 
THE MOTHER EARTH NEWS — the national magazine long recognized as 
a leader in alternative energy — offers you a detailed, idi oye ep set of 
| BANFF тыта plans for making the HYBRID ELECTRIC CAR. The complete package in- 
MAKE EXTRA i cludes the plans, bill of materials, and list of suppliers. The plans sell for 
ARGU i j $15.00 and come with a no-risk guarantee. To order simply fill in the 

a CASH IN | coupon below and mail it — along with your payment — to: MOTHER'S 

SPARE TI M E { PLANS, Dept. SP, Р.О. Box A, East Flat Rock, North Carolina 28726. 


Enclosed is $15.00 | 

Please send me the HYBRID ELECTRIC CAR plans. | understand that | have 10 days to examine 

" ап and if | decide not to use them, | can return them for a full refund. 
p To: 


HAME ADDRES 
NE a- ! 
CHARGE IT TO MY O MASTER CHARGE OR O VISA CARD 
NAME —— — — — ACCOUNT NO. ——— EXPIRATION DATE 


MASTER CHARGE INTERBANK NO. _SIGNATURE 
Add $1.00 if you wish to have your plans sent first class. 
North Carolina residents add 4% sales tax. 

MOTHER'S PLANS, Dept. SP, P. O. BOX A, EAST FLAT ROCK, NORTH CAROLINA 28726 
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| : = Ruggedly built metal lathe com- 

è | yî, plete with 1/4-hp motor that 
A, machines any material steel, cast 

iron, brass, aluminum, plastic, or 

+ handwood. 5" swing capacity lathe 

can turn large work. It's so easy to 


THE WORDEN SYSTEM 
SECTIONAL LAMP SHADE FORMS 


Simple - unique - con- 
struction method. Make 
beautiful Tiffany style 
lamp reproductions. 
| Over 70 ANTIQUE De- 
signs. At most stained. 


«=> HMachinex5 use that a beginner can machine 
parts his first try. Send 50€ for cat. | 
o. AMERICAN EDELSTAAL INC. 
NÉ. Dept. EL-9 Tenalfy, NJ 07670 
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: STRUCK KIT, Dept. PS1 

1 ÛJ Catalog showing Crawler Tractor Kit construc- 
! tion & uses (specify Magnatrac or Mini-Dozer) 
- — 50g. Both Catalogs — 75g. 

Ч [] Plans for fabricating a Crawler Tractor Kit 
i from local materials (specify Magnatrac or 
| Mini-Dozer) — $7.00. Both Plans — $10.00 (re- 
| 
і 

П 

І 

П 


glass shops. Big illust- 
rated color catalog. 
$3.00 PPD (509)-854-1557 
ка "Ss, H.L. Worden Co. PS 79 
LAN P.O. Box 519 
(CIRD 118 Main Street 
“ ` Granger, WA 98932 


П i | | - = 
і 110 VOLT А.С. GENERATORS 
] 60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fan- 
| | | belt driven from car or pickup. Operates T.V. All 
1 power tools, Over 17,000 in service. This is our 29th 
1 year. Guaranteed 6 months, $169.00 Our X1200-watt 
І көпә needs no battery. Special Price $159.00. 
i d $6.50 for postage & bar per unit. 
i VIRDEN-PERMA-BILT 
1 Box 7160PS, 2821 Mays, Amarillo, TX 79109 
| Phone: 806 /352-2761 
i 

E 


funded on any purchase). 

NAME 

ADDRESS 

ГЕ, ТАТЕ, ec ——— ——— 
(DEALER INQUIRIES | INVITED) 


——(——— 


DECEM^RR 1278 ITE 


SAVE up to 90% 
GOVT. SURPLUS 


REVISED 
EDITION 


Surplus and other bargains galore! 
Industrial, mfg, marine, aircraft, 
auto, hardware. A must for hobbyist, 
mechanic, handyman, outdoorsman. 
Our 34th Annual Catalog. Send 504 
today (or $1 for extra fast delivery). 


AIRBORNE SALES ¢0. 


8501 Steller Or., Dept. P578 
P.O. Box 2727, Culver City, CA 90230 


just 160 HP! Plans and kits. Send $10.00 


($12.00 overseas) for color brochures, com- 


plete info. Sequoia Aircraft 
Corp., Dept. PS,900 West 


Franklin Street, Richmond, "a 


Virginia 23220 


DO YOU HAVE ENOUGH FUEL 


TO MAKE THE NEXT MAJOR CITY? 


fran) na ALME 
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KNOWS. 


The Prince “On-Board” computer can give you FIFTY different answers to 
questions today's drivers have. At the touch of a button the microprocessor 
controlled computer will tell you your MILES PER GALLON, your COST 
PER MILE, your VEHICLE LOCATION (10-20 to CB'ers), your DISTANCE 


TRAVELED and your ESTIMATED TIME OF ARRIVAL 


.. . PLUS it has 


five memories that can be set to call you one mile before you get to a detour, 


radar trap, or a gas station. 


IT | 
ALSO 
KNOWS: 


1. Miles per hour 
2. Матра еги per hour 
3. Instant miles per gallon 
ы km per gallon 
5. Avarpge mies par gallon 
by tank er mp 
B. Average km per gallon 
by tank or trip 
7. implant cost per male 
B. Instant coit per km 
8. Average cost per mie 
10. Average cost par km 
11 Miles on tank of fuel ог 
eurmulatna indes 
12 Km on tank of fuel or 
cumulatie tanks 
13. Vehicle location L10/201 
by milepoint 
TA. Vehicle location (10/20) by kem 
15. Miles 1û go on trig 


ORDER 
NOW 


319995 


We Pay Freight And SHIP THE SAME DAY. 
Tel-Mark Offers Toll Free EXPERT 
Installation Assistance To Our Customers. 


**The following vehicles require adap- 
tors: All Japanese, 1977-80 Chrysler 
Products without factory cruise, 1969- 


80 Ford Products without factory cruise. 


4 ~ Жтт 
19. Total ай used by tank of trig 
20, Fuel cost regater 
23. &umultanepous display of miles 
to ga or vehicle location and 
ЕТА or other Tunirani 
Z2. Run/Stop key Tor vehicle 
locateon with LED indicato 
223. Instant update for 10/20 
74, Veicis poution counter up 
fb. Vehicle position counter down 
TÉ. Memory one mide point 
27. Memory one-km parent 
ZH 


T8, Memory two-km pent 

30. Memory three mile point 
31. Memory three: km point 
32. Memory oar mile pomi 


34. Memory free male pont 

ЗБ, Memory lres-kcmi point 

Зв. Evtimated Time of Ari ad 
destination 

37. Elapsed tme eth LED indicator 

JB. Teme of Day, hours, minute, 
seconds 

38. Time alarm 

20. Vehicle porien memory alarm 

41, Vehicle position memory scan 


wnt ol destance 
45. Normal mode lor trip operation 
AB. Milek selector Fite 
47. Seperate keyboard-dupstal entry 
A8. natam recall hoy 
49. Computer reset key 
50 Separate duplay los entry 


bao mile point 


ELATI ms ee ee es ee ee eee Á e Е 


Tel-Mark, Inc., 8600 N.W. South River Drive 
Miami, FL 33166 In Fla. call (305) 883-2220 


Prince On-Board Computers at 
adaptors at $9.95 for 


Please ship me 
$199.95 and 


my year make. Factory 
cruise Dyes Ono. OVisa O Master Charge. 

Exp. Date заст 

Acct, # 

Name = 

Address City State _ 
Phone # — Zip Code 


т Beautiful, aerobatic, 
fast. 212 max, 190 cruise, on 


Вигрее5 b 


-.. WHAT'S THIS? 


ON WITH AN 
IRON? 

FREE: send tor free iron- 
on veneering instructions 
and colorful veneer craft 


NE NIS ` catalog today! 
Announcing! Use new iron-on veneering technique 


| and Bob Morgan's wood veneers to create 


beautifully veneered furniture quickly and easily! 
Just put new hot melt glue sheet between veneer 
and other wood surface -Then apply heat with an 
iron. Veneer is ironed in place in only 2 minutes. 
Guaranteed foolproof! Send now for free catalog. 
Catalog lists 101 varieties rare veneers, needed 
Supplies, tools, and hot meit glue sheet at 


а 
| 
ХО PUT VENEER | 
4 ) 
| 


reasonable prices. Bargain starter offers also | 


included. SAVE 25%. Hurry! 


BOB MORGAN WOOD, DEPT. PO2K75 
1123 Bardstown Rd., Louisville, Ky. 40204 


new 1980 Seed 
Catalog-FREE 


Featuring new —" 
exciting vegetable Loa 
and flower Hs Un 
varieties for the X. 
home gardener. 
"The new 184-page 
Burpee Catalog 

is a comprehensive 
planting and 
growing guide with 
over 1800 vegetables, == € 
flowers, fruits, shrubs and trees. Plus 
helpful hints from Burpee’ horti- 
culture experts on how to have a more 

roductive garden. Send for your 

ree copy today, and it will arrive in 
your mailbox in early January. 

If you ordered from Burpee last year, 

jou will automatically receive your free 

urpee catalog in 1980. € Burpee Seed Co. 1979 


BURPEE SEED CO. i 

2230 Burpee Bldg., Warminster, Pa. 18974; 
or Clinton, IA 52732; or Riverside, CA 92502 i 
(Please mail to nearest address) l 
Yes. Please send me the 1980 Burpee I 
Seed Catalog FREE. i 
Name ! 
( Please print) | 
Address аннараа í 
City | 


BE A 
CHIMNEY БИКЕ, 


Your Own Business: A chimney sweep can clean a chimney 
with the August West" System In one hour. Nationally, the average 
charge is $40.00. 


А Growing Need: 
The energy crisis has 
resulted іп a dramatic 
increase in wood burning. 


Wood smoke deposits Пат: 


mable creosote in chimneys. 
Regular cleaning is necessary 
to prevent fire damage. 


The August West" System: 

More sweeps use it than any other method in 
the country. 

Send for our free booklet, or call TOLL FREE 
any time and ask for "The August West Story." 


Е Ask for 
800-648-5311 == 
(In Nevada (800) 292-5710) 

August West Systems, Inc. 
Box 603 — Dept. QML 
Westport, CT 06880 


| HOW TO PATENT without A Lawyer 
Perhaps you have to be a genius 
or a fool to get a patent without a 
lawyer. This book will be an in- 
| troduction to ашшы: for both. 


ART & SCIENCE OF INV 
Our best book on Inventing. 


Scientific, Accurate, Useful. The 
best manual of modern inventing 
written yet. 195 p. 8" x 9" Hardback 
| ] $11.95 
| HOW TO TURN YOUR IDEA — 
INTO A MILLION DOLLARS 

The hottest 2005 around on the 


inventors gest obstacle—— 
Marketing. — energetic book, 
smart and stunning. | 
| $7.95 Enclose 75€ Postage Per Order 
ы — Complete Catalog Available— 
233 p. HB INVENTOR'S wo RLD 
5%" x Be" Fort Worth, Texas 76102 | 


THE ORIGINAL 


BASEMENT TOILET 
Genuine Polus E 


FLUSHES UP TO 


SEWER OR SEPTIC TANK 
-No Digging Up Floors- 


INSTALLS EASY, ANYWHERE! 


Write McPHERSON, Inc., Dept. PS 
Box 15133 Tampa, Florida 33684 


Statement of Ownership, корр and Circu- 
lation (Required by 39 U.S.C. 85) 
Title of Publication: POPULAR SCIENCE 
1A. Publication No.: 438480 
2. Date of Filing: Oct, 1, 1979 
3, Frequency of issue: Monthly 
ЗА. No of issues published annually: 12 
3B. Annua] Subscription Price: $9.94 
4. Location of known office of publication: 380 
Madison Avenue, New York City, М.Ү. 10017. 
5. Location of the Headquarters or neral 
380 Madison 


Business offices of the publishers: 
Avenue, New York City, М.Ү. 10017. 

6. Names and complete addresses of publisher, 
Editor and Managing Editor: Publisher, Francis X. 
Wilkinson, 380 Madison Avenue, New York City, 
N.Y, 10017; Editor, Hubert P. Luckett, 380 Madison 
Avenue, New York City, N. Y, 10017; Managing Edi- 
tor, Everett H. Ortner, 380 Madison Avenue, New 
York City, N.Y. 10017. 

7. Owner: Times Mirror Magazines, Inc., 380 
Madison Avenue, New York City, N.Y. 10017; The 
Times Mirror Company, Times Mirror Square, Los 
Angeles, California 90053. 

B. Known bondholders, mortgagees, and other 
security holders owning or holding 1 percent or 
more of total amount of bonds, mortgages or 
other securities: None. XN 

D. Relates to non-profit organizations and does 
not apply. 

10. Extent and nature of circulation: A. Total 
no. copies printed (Net Press Run): Average no. 
copies each issue during preceding 12 months, 
2,120,800: Actual no. copies of single issue pub- 
lished nearest д, filing date, 2,179,447. B, Paid Cir- 
culation: Sales through deal ers and carriers, 
street r and Eee ees sales: Average no. copies 
each issue during preceding 12 months, 289,992; 
Actual no. copies of single issue published nearest 
to filing date, 324,000, 2, Mail subscriptions; Av- 
erage no. coples each issue during proce 12 
months, 1,510,521: Actual no, copies of gle 
issue published nearest to filing date, 1, 520. 965. 
C. Total Paid Circulation (Sum оѓ 1081 апа 10B2* 
Average no. copies each issue during preceding 12 
months, 1,800,513; Actual no. copies of single issue 
published nearest to filing date, 1, 844. 965. D, Free 
distribution by mail, carrier or other means, sam- 
ples, complimentary and other free copies: Average 
no, copies each issue during preceding 12 months. 
31,854: Actual no. copies of single issue published 
nearest to filing date, 33,164, E. Total distribution 
(Sum of C and D): Average no. copies each issue 
during preceding 12 months, 1,832,367; Actual no. 
copies of *t o» issue published nearest to filing 
date, 1,878,1 F, Copies not distributed: 1: Office 
use, left over, unaccounted, spoiled after pn 
Average no. copies each issue during preceding 12 
months, 32,699; Actual no, copies of single issue 
published nearest to filing date, 25,388, 2, Returns 
from News Agents: Average no. copies each issue 
during preceding 12 months, 255,734; Actual no. 
copies of single issue published nearest to filing 
date, 275,930. G. Total (Sum of E, F1 and 2— 
should equal net press run shown in A): Average no, 
copies each issue during preceding 12 months, 
2.120,800; Actual no, copies of single issue pub- 
lished' nearest to filing date, 2,179,447. 

11. I certify that the statements made by me 
above are correct and complete. (Signed) Francis X. 
Wilkinson, Publisher. 

12. For completion by publishers mailing at the 
regular rates (Section 132.121, Postal Service 
Manual) 39 U.S.C. 3626 provides in pertinent part: 

"No person who would have been entitled to mail 

matter under former section 4359 of this title shall 
mail such matter at the rates provided under this 
subsection unless he files annually with the Postal 
Service a "Een request for permission to mail 
matter at such rates.' 
In accordance with the provisions of this statute, I 
hereby zeguer permission to mail the publication 
named in item 1 at the phased Я атт rates pres- 
ently authoriced by 39 U.S.C. 3626. (Signed) 
Francis X. Wilkinson. Publisher. 


Build this beautiful 
Dome Home by 
yourself! 


The least expensive, most 3 


Г ы 
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Monterey Domes geodesic shell package can be easily 
assembled by one or two people in a few days with 
ordinary household tools. Our unique, patented system 
is a dramatic breakthrough —makes home construction 
a snap. No skills necessary 

Your Monterey Dome home costs significantly less to 
build than a conventional home, yet meets or surpasses 
all building codes. It will also save you up to 50% or more 
on heating and cooling costs Prices start at $3795 
Many home packages are available ranging from 70010 
4 500 square feet 


ی ا 


Send lor our all-new color 
Catalog and Plans Book — 
96 fact-filled pages of excit- 
ing, afforable homes 

Write today! 


ENS 
P NA 
MONTEREY DOMES 
Dept. 232 P.O. Box 5621 • Riverside, CA 92517 


БШ БШ HEHE Ee HEE Еш 
L] Please rush me your new 96 page lull color Catalog 
and Plans Book. | am enclosing $4.00 8 
g Also send me the Monterey Domes Assembly 
Manual (ог an additonal $5 00 


CITY, STATE, ZIP 


Mail To: Monterey Domes, Dept. 232 
P.O. Box 5621, Riverside, CA 92517 


EASY-TO- ASSEMBLE KIT 


m. F.O.B. 


For. 
oodd гк savings. All „diams. „adjust to | 
floor-to-ficor hts. o вт" to 9'6", 


People slew ЭРЕР REFER tell us bon 

isn't another spiral stair around that touches 
our combination bed ce and ому of mate- 
rials and wo ip. We believe itl 

CALL OR WRITE FORI FREE BROCHURE: | 
To: The Iron Shop, Dept. 398, Box 128, 400 Reed Rood, 
Broomall, Pa 19008 Ovr Tel; (215) 544-7100, 


THE IRON SHOP 


MANUFAC TL JRERS 


3'6" diam. Other dicm. from 4' to 6’ at BB 
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Send us $10. and we'll send you a kit. 


Insulate wires, handles; cover splices, rope 
ends; repair non-pressure pipes; do many fix-it 
jobs in the home, shop, garage with 


ThermoFix 
Heat-shrinkable products 
for the handyman. 


Heat the tubing with a lighter, hair dryer, 
propane torch, etc. It shrinks, adapting snugly 
even to irregular shapes. Heat the tape and it 
shrinks, bonding securely to most common 
materials. 


The ThermoFix Kit has 10 foot-long pieces 
of plastic tubing in the most convenient 
diameters, from e’ to 2: Also, a six-foot roll 
of 2 adhesive-backed tape. 


Price, per kit: $10.00 plus $1.00 for shipping. 
Send check or money order to: 

ThermoFix™ Kit 

Raychem Corporation 

PO. Box 8036 

Redwood City, CA 94063 


Allow 3-4 weeks for delivery 


Send us a WINNING idea 
and we'll send you $100. 
(See details in package.) 


cart ^ your own i 
money making business! s 


Hundreds ol Belsaw irained men 
have succeeded in this fascinating 
and highly profitable lield 


You Can Do It Too! 


Never before have money-making opportunities been so 
great for qualihed Locksmiths Now lucrabwe regular 
BEE and key bus,.ness hag mulbplied a thousandtold ax 


те $tek more prolecbon against rooming crime BOOKLET! 
Yel there's oniy one Locksmith far every 17,000 propie! bs 

Train FAST at Home - Collect CASH PROFITS Right Away, ^ 

You're "in business” ready to eam up tà $12.50 an hour ia p 


a lew days aller you begin Beisaw's shortcut training, 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME ir- apare- 
Пито fulltime in a high-prolit business of your own 
Hundreds we've trained have done it, So can FOU! All 
loo! Glug professional Wey Machine gwen you wilh 
Course. These plus practice тайшы and equipment, 
lu timple, lluttrated Wisons, plus expert supervision, 
Blug Business-bulding guidance will enable you lo KEEP 
THE MONEY COMING IN! ideal for retirement—good 
jobs too. SEND FOR EXCITING FACTS—WNo Obligation! 


ALL SPECIAL TOOLS AND EQUIPMENT INCLUDED! 

PRO KEY 

MACHINE 
YOURS 


Tells how you quickly 
lain 12 be your pèn boss 
in à prchtable Sparetime 
or Fulljime business 01 
a бшп, 


Send for your 


^ INCOM! copy today! 


Accredited Мете! 
Nationa! Home 
Study Council 


NO RISK BELSAW INSTITUTE 
Shed eut an chest i TRIAL! 110Z Field Bldg. 
RUSH COUPON! Kansas City, MO. 64111 


deol" 
There is NO OBLIGATION and NO SALESMAN Will Call- ever! 


fe Pee fey Manhar con 
айдар add op fo 2000 a 
moe) ip pour name. 

aadal шай ТОВЫ TIT 
aparia ald poor ipag 


(FREE! — BELSAW INSTITUTE н 
ТЕГӘ 1102 Field Bldg., Kansas City, Mo. 64111 I 
|i Please rush FREE Book "Keys to your Future." ; 
І | pute і 
i (anar чаша І 
|| Tilia how i [| 
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C5 Telescope 


Tiger — 
750mm 1/6 photo 


CB Telescope with 
45mm camera attached 


35mm photography 
IS aS easy as adding 
your camera for exciting 
close-ups of your favorite subjects. 
ELESTRON telescopes and telephoto lenses are compact and 

9 lightweight. The modern Celestron design means you can 
take it anywhere and have it set up and operating in minutes. 
Under clear, dark, steady skies, the amount of detail seenthrough | 
Celestron sing cl borders on the fabulous. As a daytime 
telescope, see or photograph ships, planes, wild- 
life and people at incredible distances with com- 
plete clarity. Apertures available from 3-1/2" to 
14", priced from $245.00 

Free four-page brochure or send $2.00 for 32- 
page full-color catalog on how toselectand usea 
Celestron telescope. 


C8 one-hand 
portability 


Gelestron 


CELESTRON INTERNATIONAL, 2835 Columbia St., Box 3578-03, Torrance, CA 90503, U.S.A. 
DEALER INQUIRIES INVITED 


AKA | P'APIIL AR SCIENCE 


No! Your glass, etched by you with 
Armour Etch™ an exciting new do- 
it-yourself kit that revives the an- 
cient art of etching. With it, you 
can create rich, permanently etched 
designs — as beautiful as collector's 
items — on any glassware, windows 
or mirrors. You won't believe how 
easy it is! 


No art talent necessary 
Just trace, cut, apply Armour Etch. 
Use our patterns or any that strike 
your fancy from magazines, news- 
papers, craft books, etc. 


Now you can etch: 
All Glass Windows, Mirrors, 
Household Glassware, 

Stained Glass, Lamps, 

Fish Tanks, Terrariums, 
Storm Doors, Auto 
Glass, Fireplace 
Doors, China 


Armour Etch 
Cream, applicator 
brush, Armour Cleaner 
Concentrate, hobby knife, 
masking vinyl, reusable vinyl 
gloves, step-by-step illustrated 
instruction book. PLUS 45 full size 


etching patterns. only $995 


ARMOUR PRODUCTS Dept. PS12 

Hill St., Midland Park, N.J. 07432, U.S.A. 
Please send me Armour Etch kits at 
$9.95. Add $1.00 for postage and 
handling. (New Jersey residents add 596 
sales tax.) 


Name 
Address 
City 


State 


Send today for our New Free Catalog of the 
most magnificent heirloom quality antique 
reproduction clocks you can build. 

Your choice of Grandfather, Grandmother, wall, mantle, 
desk clocks and more. Available from plans or ready- 
to-assemble kits for all levels of skill. With solid 34° 
hand-matched hardwoods in walnut, oak, cherry or Hon- 
duras mahogany. Imported precision movements and 
chimes. Solid brass dials plus tools, hardware, books and 
accessories. You've never seen a finer catalog. You'll never 
build a better clock. 

О Please send me your Free 32 page color Catalog. 


l enclose $1.00 for postage and nandiíng. 
a EE Edad 
City/State S scan: 


Mason & Sullivan Co. 


o Dept. 1 1314 Osterville, MA 02655 


FREE! 


Explore Astronomy, Biofeedback, Optics, 
Lasers, Magnets, Weather, Microscopes, 
Photography . . Over 4,000 Fascinating 
Products in Our FREE 100 page color 
catalog! Send For Your FR 

Edmund Scientific Catalog, Today! 


Р й Сір Апа Mail Today! — — ss 


| [1 YES! Rush me your FREE Catalog so that | 
can explore Edmund's World of Science. | 


| Мате ——— а а 
| Address n 
£p ——1 


| City State 


| Сїїр.апа Mail Coupon to: 
Edmund Scientific 


Dept. N-24, Edscorp Bldg., Barrington, NJ 08007 | 


No. 108 © Edmund Scientific Co. 1979 


3% | HE HAS INNER VISION 


—— 
— 
ж 
P 


ul | , Ha 


| ful! 


“The delet called it 
There are no physical limita- 
tions to inner vision . . . the 
psychic faculties of man know 
no barriers of space or time. А 
world of marvelous phenomena 
awaits your command. Within 
the natural — but unused — 
functions of your mind are dor- 
mant powers which can bring 
sooni a transformation of your 
fe. 

Know the mysterious world 
within you and learn the secrets 
of a full and peaceful life! 

The Rosicrucians (not a reli- 
gion) are an age-old brother- 
hood of learning. For centuries 
they have shown men and 
women how to utilize the full- 
ness of their being. This is an 
age of daring adventure... but 
the greatest of all is the ex- 
ploration of self. Determine 
your purpose, function and 
powers as a human being. 
Write for your FREE copy 
of “The Mastery of Life" — 
Today! No НЕ Нон. No sales- 
men. А nonprofit organization. 
Address: Scribe х К.т. 


The ROSICRUCIANS онок 


San Jose, California 95191 U.S.A. 


Scribe X.K.I. 
The ROSICRUCIANS (AMORC) 
San Jose, California 95191 U.S.A. 


Please send me the free book, The Mas- 
tery of Life, which explains how I may 
learn to use my faculties and powers of 
mind. 


Name. 


E 
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Your home 
workshop 
can pay off 


with 
B B this 


Power Feed МЫ 


Planer Molder Saw 


Three power tools in one— 
a real money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 


Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


30-Day FREE Trial! exciting Facts 


, NO OBLIGATION-NO SALESMAN WILL CALL 


BELSAW POWER TOOLS CO. 
9202 Field Bldg. 
Kansas City, Mo. 64111 


RUSH COUPON 
TODAY! 


BELSAW POWER TOOLS 
9202 Field Bldg., Kansas City, Mo. 64111 


Please send me complete facts about 
PLANER- MOLDER -SAW and 
details about 30-day trial offer. No 


obligation, no salesman will call. 
nam س‎ 5Р7 
STATE IP 


DECEMBER 1979 | 155 


ADDRESS 


CITY = 


NATIONAL LOCKSMITH SUPPLY Р.О. BOX 31598 DALLAS, TEXAS 75231 


WOODWORKERS 


Do-it-Yourself 
CATALOG 


SAVE VAST SUMS. Build, restore, re- 
finish anything of wood! Here s ev- 
erything you need. Fine woods, 
veneers, specialty tools Cabinet UOTE N 
hardware, period & modern Pro fin- с 
ishes. Cane. Lamp parts. Uphol. supplies. Picture moldings 
Clock kits. 100's of plans. Instruction books. Thousands of 
hard-to-find woodworker products in big new catalog Mail 
ad for Catalog & 20 beautiful Wood Samples 


CONSTANTINE Est. 1812 
2053 Eastchester Road, Bronx, N.Y. 10461 
Send $1 for 104-раре Woodworkers Catalog with 
10 beautiful Wood Samples, all identified. 
Dollar refunded on first order. 


Name 
Address 


аке 


5900 An Hour j 


and MORE 
Sparetime о! 
Fulltime 


money-making sharpening 
Vassing—No experience required, 


You quickly learn how to sharpen these valu- 
able tools and many others. Excellent profits! 4 
We show you how to set up a business and f 

keep it running profitably. Part time or full 


time. Мо special skills needed. 


| 
FOLEY MANUFACTURING CO. | 
1735 Foley Building | 
Minneapolis, Minnesota 55418 Name 
Send Coupon Today or | 
CALL TOLL FREE | Аййгеѕѕ_ 
1-800-328-7140 | city 


FREE BOOK send 


coupon and you'll receive, atno E 
obligation, a booklet that describes 
in detail, the opportunities available 
to a person who owns his own Saw 
and tool sharpening business. 

| There is 0 Obligation 


Please send me the free booklet “Opportunities 
In A Sharpening Business Of Your Own." 


Low-Cost Energy Saver 


Ll PAE) FH | 
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Build this beautiful 3 br., 1140 sq.ft. home for $5081. 
complete and cut your healing & cooling bills 50%. 
Tanyons new do-it-yourself Home Kit "BO" includes 
bidg. prints, material list & special instructions. Home Kit 
shows how easy it is to build this home. Think of the 
money you'll save! Want to price several homes before 
choosing one? Then our Home Pricer Planning Book is 
for you. It contains 49 home designs. floor plans & 
material lists Send for both today. 
Money Back Guarantee 
Please Rush Me The Following. | Am Enclosing: 
058 00 for Home Kit "80" 0510.00 for Home Pricer 
| 0$15.00 for both saving me 53.00 OJust send me free 

information. 

NAME 

ADDRESS — 

CITY, STATE, ZIP я 

Mail To: Tanyon Press, Dept. 101 
2427 W. 26th SL, Erie, Penna. 16506 


Sharpen Saws 
and other tools in Profitable 
Business of Your Own 
Be Your Own Boss!! 


Turn your spare hours in the evening or weekends into 
extra doll: ars, this prov en prac tical way—start your own 
business—No selling or 


CAIL- 


wi 


MANUFACTURING COMPANY 
1735 Foley Building 
Minneapolis, Minnesota 55418 


Phone 


State — z lip 
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WHOLESALE 


LOCKSMITH Ed 


— jam packed with the latest in Locksmith 
Tools, Key Machines, Key Assortments, Deadbotts, 


Cards, Technical Manuals, Coda Machines, and 
much, much more! National's Your One-Stop 
Locksmith Supply Supermarket. Mos! orders 
shipped within 24 hours. We welcome locksmiths, 
student locksmiths and industrial accounts. To order 
National's catalog send $5.00 (refundable after first 
purchase of $25.00 or mora). Your calalog will ba 
rushed to you by first class mail! 
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| tongue and groove kit, chisels, 


| Write Now: | 
| Dept. PSCD 1 Nutmeg Drive e Trumbull, CT 06611 


FREE, FULL-COLOR FINE TOOL CATALOGUE 


Contains wide selection of precision-made, quality crafted 
tools you can order from home. Includes extraordinary 
wooden planes, modelmaker's drill press, assorted vises, 
ower carver, lots more! 
tool ordered or money 


the Fine lool shop 


Satisfaction guaranteed on eac 
refunded. 


RICKA DUO-WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS 
joey The ultimate 
in safety 
protection for 
your family. 
RICKA MFG. 
DEPT. RPS-12 
Pequot Lakes, MN 56472 


New wide tire adap- 
' ters & fenders to fit 
most mini - 4, 34 


1 ton trucks. Simple 
bolt on installation. 


=> Increases traction, 
tire capacity & life. 


Е oe 4 
= 


| No experience needed. We furnish every- 


MAKE +5 $12 AN HOUR AT om 


Let Me Prove it To You FREE! 


I'll show you how Plastic Laminating 
at home, spare time, can give you as 
much as $12 each hour you operate. Table- 
top machine sets up anywhere, Easy. Fun. 


thing. We'll even help finance you. No 
house-to-house selling. No salesman will call. 


WARNER, uis L-3- IP, 1512 Jarvis, н. IL 60626 


Giant new 768 SDP Ca features @ 
over 24 000 inch and Bite nih Frey Ан Тіт. ER 
ing belis, pulleys, chain drives, gears, motors, 
speed reducers, couplings, shafts, bearings, , 
counters, fastenars etc. for БП, repairing, in- & 
venting any small machine, engine, modal... Low 
prices, CATALOG 747 is just $4. POSTPAID 


a 
E: 
E 
м 
Ш „STOCK DRIVE PRODUCTS, DEPT. 
; 55 SOUTH DENTON AVE., NEW HYDE PARK, N.Y. ШИ] 


Ес Steam Cleaner 


Steam in 60 seconds 

CLEAN 

dines. Air Filters, Lawn Mowers. 

3 year guarantee on fire box, coils. Uses 
F^ liquid soap, propane fired. Weight 120165. 
~ Auxiliary pump required on low water 

pressure. 

WEDCO MFG. INC., Dept. 5-8, 
` Scott Lane e Box D, Jackson, WY. 83001 


CHAIN SAW-HYDRAULIC LOG 
SPLITTER 


12% ton splitting stroke 
maximum 19" log 


Send for free information. 


Miller Sales, 1054 Main, Ann Бр, м! 48104 


POWER HACKSAW 


$47.75 „ WORKS BEAUTIFULLY 


to er ege " ot LETS 


Dept, P5129H Cedar 
53012 


your 
fireplace 
to work! 


uw Write for FREE DATA: 
— THERMOGRATE ENTERPRISES, INC. 
Dept. 860-912 P.O. BOX 43021 ST. PAUL MN 55164 


STAINED 
GLASS 


М Send 50¢ for fascinating 
| catalog of kits, tools, 
ideas, books, and sup- 
plies. 
BIG STARTER KIT 
16.95 


_WHITTEMORE, Bex 20650Е, HANOVER, MASS. 02338 


pE utrieb 


WASTE OIL HEATER 


USE ANY | 
TYPE WASTE OIL | 
AND 
“HEAT FREE” 
Don' throw it 
away...use it for heating. 
Models 60.000 to 500,000 BTU Forced air. 


| PROVEN e SMOKELESS e ODORLESS | 


WRITE 
NATIONAL SALES OFFICE 


LENAN ENTERPRISES, INC. 
BOX 99, Dept. 25, MILTON, WI 53563 
DEALER INQUIRIES INVITED 


SAVE HEATING DOLLARS 


HOT PIPES | 


Heat ad Energy Saver 

Changes any 3" to 8" Flue Pipe 
into a finned heating radiator. 
Converts 76” of 3" pipe, 38" of 
8" pipe. Made of non-rusting, 


| heat conducting metal for long 
life and greater efficiency. 
Installs in minutes, no tools 
needed. 
$6.95 plus $.95 shipping. 
WIL-MOR, INC. 
P. O. Box 30182 
Cleveland, Ohio 44130 


Ohio residents add 57296 Sales Tax. 


Earn While You Learn In Your Spare Time 


men. We show you H 


ACT NOW! Get the facts. 


UE POWER ETE 


METAL PARTS KITS AT LOW FACTORY 

DISCOUNT PRICES FOR: | 

es es tw [T 
ы Full Siza 

4p 96-IN. BELT SANDER 

MENÉ SPINDLE SHAPER (2208115 
} 5 &eT0-IN. TILT/ARBOR SAW 


KITS FROM 


aen by-step plana, 


chining or welding. 758,000 in tae. 


offer FREE write-in engineering service. 


Burdex Security Co. 


10 YEAR 


Guarantee 


VERE iig models selling for much 
more! Ha ished imported surgical 
steel blade has SAFETY LOCK to prevent 
accidental closing. Expensive Pacca 
wood handie. SOLID BRASS bolsters 

i lar 4" size (7'^" open). 
IN 10 YEARS WE | 


CHARGE! Use 30 days, money 


[ back if not wget s 
& 


| Chicago. IL 60620. | 
Mail orders only. 


COMPLETE 
COURSE 


КТ CONTAINS: LOCK PICKS, CAR OPENING TOOL, LOCKS, FILES & KEYS 
COURSE COVERS: LOCK PICKING, MASTER KETING, a Hadria UN ا‎ 


write his own ticket. Locksmiths average 


31598 598 PT OSs 
$15.00 an Hour. Learn at home - Earn as you 


DALLAS. TEXAS $5291 


doing. All keys; locks; picks; car tools and | coa. 
special equipment supplied. Zooming RAME 
crime is everywhere, everyone is seeking 

greater protection. Cash in at once, train [а ADDRESS . 
at home = Earn extra $$$ right away. Send (cie 

lor exciting facts and a Free Lesson - Мо 
obligation or Send $49.95 far complete Kit „, STATE 


& $1.75 shipping & handling. Texas resi- TOLL- FREE ORDERING - 
dents add sales tax. C.O.D, accepted. 10 1- 800-527-4128 


— пала АЫ — — re 


| Unadorned 


| Popular 
| praised over and over again. 


= HYDRAULIC JACK REPAIRS | 


RA Trained and qualified mechanics needed NOW to service 
inoperative eerie BIG opportunity for ambitious 

in your basement or garage to 
earn spare time cash in an expanding industry, Don't wait, 


_ Write for folder i P812 and free bonus offer. 


*COMB. DRILL PRESS-LATHE $32.99 TO $124.99 


photos show how. d ne 

Par 
Guarantee. Sond $3.00 for plans (Ppd.) or 50¢ for Catalog. 
GILLOM MFG., INC. Dept. PS-12, St. Charles, Mo. 63301 


Protect Your Life, Home, Business, Auto, etc. 


е Our catalog shows how. Install your own 
alarm systems and devices and save $555. We | 


E CATALOG “ty nme mt tm 
Box 82802-PS Lincoln, Ne. 6850] 


Today a trained Locksmith can just about [raniona Locks 


| learn. Fast easy course thal trains you by #7 sns COUREE Cerne ин Merona TON 


A 


BANKAMERICARD | 


power tools 
.. they do the 
same job as tools 


costing up to 5 times as mici. 


l| NOTE: Take advantage of these same low prices | 
at our Royersford factory showroom at 4th and 


We skipped the chrome to save you money...but 
we did not skip anything on performance. Actually 
we skipped more than just chrome, we cut | out 
every costly frill that wasn't d needed. 
Our tools are not exactly flashy. We pore 

are the first to admit it. But in arti- Science 

cles covering test results on AMT tools, 
written by leading publications such as 
clence, our tools have been 
in spite 


of their pw А7 our tools are full 
scale and о full performance and 
réecision 


ERE'S HOW WE DO IT... First, we don't claim our 
tools should sell for five times the price! Just that 
our tools do the same job... with the same accu- 
гасу, вазе and speed. „and will last at least as 
long. AMT tools cost less to make and are sold 
direct. They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sold in retail stores would be much higher in price. 
We use no magic, let's be specific: 
SIMPLICITY...AMT tools are soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune, 


DIRECT-FROM-FACTORY SAVINGS...You save a 
bundle, yet we offer a double guarantee backed by 
a 45-year-old company with millions of satisfied cus- 
tomers...and hundreds of orders pour ‘in daily. 
LARGE VOLUME... Our own foundry and large mass 
ebria lige facilities ee large buying power all 
Je se сог down. 
STANDAR . Our designs use standard hard- 


ee items wherever possible. By aviod- | 


ing custom-made arts we pass on tre- 
“Ye mendous savings you. 

If you are сооко for power tools 

that perform like units costing many 


times our low prices, order today and mu u'll be o 
step closer to many hours of woodworking satisfac- 


tion. g 4 


JOINTER-PLANER . 2 4" x 22", Cast iron 
and steel, precision 
ound adjustable tables. For planning, „Join s, bevels, 
uts to 14” depth. Fence “eo * to 50°, Steel 
Knives, dual guards. Use an 

tor. Precision ball bearing ndug. 
trial model, $14.65 add'l. Wt, 19 
lbs., f.o.b. "factory. 


54% 
AE 


TWO GUARANTEES 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and com- 
pare it with any similar machine at any 
price. If not satisfied, return it for 
prompt, no questions asked refund. We 
pay the return shipping charges. 


10-ҮВ. FULL SERVICE GUARANTEE 

Any part or parts of these AMT power 
tools (except motor which carries a one 
year кызга which become inopera- 
tive for any reason within ten years 
after purchase date will ba repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAN MACHINE & TOOL CO. 
4th & Spring St, Royersford, Pa. 19468 


ОШИП 


= 


— 


OG CODO 


| 
| 


M 


F 


arn 


E кы ACH e A a Pag eaa da aN | | NOW ТТЕ 
= AMERICAN MACHINE & TOOL CO., Dept. PSD9, Royersford, Pa. 19468 
E 35 deposit each item enclosed, balance COLD. fal mcd eeu mot 
с i nce mus ully satis 
- unit within 10 days for full refund, No questions asked. i SE М тшш 
= [O 8" Power Saw at $44.60 G.E. Motor C] $39.80 (with other itam) 
= Standard Rip Fence at $6.50 ‚85 (pu chased separately) 


Long Cabinet р Fence at 57. 50 
| Bali Beari Spinal e at $9.75 
O Belt render ati 
Disc Sander Attachment at $14.50 
Mitre Gauge ш (pander at $2.95 
[1 Jointer Planer at $ 
O Bali Bearing Spindle at $14.65 


NAM 
ADDRESS 


„Hive center in tail stock and extra-heavy 


Ls 


КЕТҮ — UA С Ый ОН ы аа ТАТЕ o P ies 
ШШШШШШДШДЩШДДДИИИШЩШ ДИДИ ТТТ Т 


Spring Sts. (9 to 4:30 weekdays, 9 to 12 Sat.). 


i, Brand new @ electric meter | 
© seperately full 1 hp. 47 ibs. (Purchased 


$44.85) h an 
T machine here. f.o.b. factory 52080 


POWER SAW 251.5. cuts, “com: 


Completely 


pound angles, dadoes, coves, тиш. 
assembled with ground cast iron table, ER 
safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for 
easier work alignment. $6.50 add'l. 
Ball bearing model. $9.75 add'l. 
Takes 44 h.p. motor or larger, 
пси magas, attachments. : 
_ Wt. 22 ibs., f.o.b. factory. 


| FREE OFFER, 
cabinet base plans, . . 
with one piece of 34" ‘plywood, convert 
your $44.60 saw into a floor model with 
a huge 27" x es top. Takes cabinet rip 
fence, $7.50 add'l. 


BELT SANDER ; А sue unt и мары 


seconds. Heavy, sander includes 4" x 36" sanding 
belt. Uses. JA h.p. 


or larger motor. V.pulley drive 
and multi-purpose drive spindle. 
T Disc sander accessory, $14.50 
| >> ^n add'l. Mitre gauge, $2.95 add'l. 
: 18 ibs., f.o.b. factory. 354450 


Y WOOD LATHE. size, ye xi Mus gr 


$75 units. Tubular steel bed rails, screw эсап tail 


stock, 3-speed pulley. Use any motor. 3 high speed 
= , turni pe chisels" $8.50 
i 1 ome EN 


$et ot 8 turning chisels $23. 00 


DELUXE BALL BEARING 4° WOOD LATHE уз 


12" swing, similar to 4’ model with heavy du 
shielded, lubricated-for-life ball bearings. 3 high 
turning thisels, $8.50 add'l. 4" face plate, $7400 


$2.90 add'l. 30 Ibs., f.o.b. factory. 
Set of 8 turning chisels $23.00 

L industrial 
LONG BED G5” WOOD LATHE зла 
deluxe ball bearing lathe above. Lathe has ball bearing 
walled over- 
size bed tubes. Set of 
x 3 high speed turnin 
chisels, $8.50 add'l. 


| — “ oF face plate, $9750 


$2. 90 add'l. 40 ibs., f.o.b. factory. 


000 SHAPER KIT Makes beads, coves, 
moldings, tongue- 

and-groove joints, etc. Accurate cuts at high speeds. 
Sealed greased-for-life ball bearings. 
Less wood. Takes 14 h.p. motor or lar- 
| ger, standard cutters. tional hold 

i own assembly, $4.50 add'l. 9 ibs., 


f.o.b. $9 400 


double 
speed 


factory 


BUY DIRECT 
.. USE THIS HANDY 
ORDER COUPON 


O Wood Зан Kit at $34 

_ { Opt. Hold Down Assembly at $4.50 

Г] 12" wing 4’ Lathe at $59 

HM ues Ball Bearing 4’ Lathe at $71.00 

Bed Wood Lathe at $87.50 

гоп ace Plate $2.90 } any lathe 
z Turning Chisels $8.50 above 
Set of 8 Turning Chisels $23.00 


am mmm mm mn : 


Fart P nnm erm isama | r rm 


= mm 


CLASSIFIED 


OPProm 1 UNI EY MART 


A-1 CHRISTMAS GIFTS 


p————nn——X————P———————— HI 
MODEL ERUPTING VOLCANO. Harm- 
less, Realistic, Unusual. Kit $5.95. 
Science Catalog $1.00. Rowlab, 345 
East Forsyth, Jacksonville, FL 32202. 


FABULOUS Gift Catalog. Send “$1.00 00 
Refundable. Herb's Gifts, Route 6, Box 
511, Bassett, VA 24055. 


FAMOUS THREE MILE ISLAND TEE 
SHIRT! Let your friends know that 
you've been ''exposed'" to the nuclear 


roblem. State size (в). $6.50 ppd (No 


D's). CML. Dept. T, P.O. Box 6224, 
Rockford, IL 61125. bi 
BURNING RIVER! Water 


from 
Cleveland's famous Cuyahoga. WHAT'S 
IT LIKE? Half pound plus booklet 
certificate. $4.00. Great gift! Lakewood 
Graphics, Box 7152, Lakewood, OH 
44107. 


n. - 


7 AUTOMOBILES 


LEGAL Alcohol Fuel 45c/Gallon! 
Solar/Conventional still plans. Mash 
formulae. Operate car, home. $10.00— 
RDA, Box 873, Concord, NC 28025. 


LECTRICKAR —Convert VW' 8, Fiats 
to Electric 50 MPH. Plans 
Information $1.00. Robert Bucy, 
28794, Dallas, TX 75228. 


NEW CAR FREE YEARLY! Workable 
SECRET method. FREE Information. 
$3119." Box 28101-L, St. Louis, MO 


ETHANOL Ran Vehicles Successfully 


in WW2! Benefit From Pennies Per 
Gallon Home Production! Complete 
Plans: $6.95. Glenvale, Box 58k 


Station D, Toronto, Ontario M6P 3J9. 


DON'T GET RIPPED OFF, tricked о: or 
double talked by new or used car 
salesmen or service departments. Get 
your money’s worth, better deals and 


service. For your copy send $3.25 to: 
Solutions, Box 308, Brockport, NY 
14420. 

HOW BUY New and Used Cars. 
Dealer's crets Revealed, $3.95 - 
Втори, Box 366-5, St. Charles, IL 
60174. 


JELP STOP Failures On AUTOMATIC 
TR ano. Write FREE SERVICE 
GUIDE, GEARS, INC., P.O. Box 15183, 
Ft. Lauderdale, FL 33318. 


GASOLINE MILEAGE 
DRAMATICALLY! Details FREE! Toll- 
free recording, 1-800-446-8289 any- 
time. Techneering, Box 12191C, Nor- 
folk, VA 23502. 


GASAVER drawings and information 
8 marketed systems $4.95. Milemaster, 
Box 15474, Kansas City, MO 64106. 


GASOHOL! Latest Homemaking guide, 
$2.00. Gormett, 5133 Fairhill, Phila- 


delphia, PA . 19120, a 


^ ALCOHOL | FUEL LEGALLY. Run car 
or furnace, 30c gallon. Plans, instruc- 
tions $3.00 Seite ез: Geans, Box 
98-5, ‚ Payson, UT 84651 


PROPANE "Handbook-—Iilustrated 
installation guide. No gimmicks. d 
by professionals. Do it RIGHT. 
to: Cosmic VI ees. Box 550, 
dale, MS 3876 


PROPANE /Cesoline Dual "Fuel ` Con- 


“INCREASED 


Rosc- 


version. sily available parts. Do-it- 
yourself instructions $1.00. Springer 
Press, Box 10, Fishertown, FA 15539. 


TRUE or False? 50 MPG carbure- 
tors, Box 206- -B, ] Berea, KY 40403. — 


EMERGY INDEPENDENCE. How to 


make and use ALCOHOL-HYDROGEN 
fuel. $5.95, Merit, Box 32294, Louis- 
ville, КҮ 40232. 


RIP-OFFS REVEALED 
Receive - FREE - your engineer prepared gas 
savers "FACTS KIT" — will send without obli- 
gation to readers of Popular Science. "FACTS" 
you don't know about "Gas Saver Gizmos" and 
"Rip-Off Schemes" will waste your money. If 
you have money to burn and unlimited fuel 
supplies, read no further. Included - "Facts" 
about the few decent products that do work, 
plus real world workable fuel saving tips. Any 
unusual question this "Kit" leaves unanswered, 
will receive a personal reply. You'll also receive 
an in-depth view of the remarkable items, avail- 
able in the near future. We'll send this valuable, 
enormous amount of information - FREE - en- 
close a LARGE #10 s.a.s.e For same day 
immediate return, enclose $1 to cover special 


handling. 
A.P.I., Box 295-PS 
Inman, SC 29349 
(ANS) A320.7700 


—ÀdFHi Ru Cm14 


CLASSIFIED ADS $5.50 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 


word extra. 


Bold headline or white space, $22 per line. 


CLASSIFIED-DISPLAY $300 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for February issue (on Sale January 15) 
is November 30. Send orders to Mary C. Ansbro, Classi- 


fied Adv. Mar., 
New York, NY 10017. 


Popular Science, 380 Madison Avenue, 


HEADLIGHTS ON 
BATTERY DEAD 


OH NO 


LightAlarm, BUZZES REMINDER WHEN 


HEADLIGHTS ON- IGNITION OFF, 
TO INSTALL, GUARANTEED. 
send $12.95 ppd 


SIMPLE 
IDEAL GIFT, 
WRH SYSTEMS 
Р. О, Box 6608 
DENVER, CO. 802046 


PROPANE Conversion, cars, trucks - Return to 
gasoline anytime while driving. Uses ordinary 
refillable cylinders. No engine modifications. 
COMPLETELY PROVEN, TESTED - THIS 
SYSTEM WORKS! No oddball surplus parts! 
Uses inexpensive LOCALLY available compo- 


| nants. Build system yourself, for $50, in two 


days with ordinary hand tools. Satisfaction 
ABSOLUTELY GUARANTEED or money IM- 
MEDIATELY refunded. For plans, drawings, 
RUSHED First Class, send $10.00. Fleming 
Engineering, Dept. PS4, Remsen, NY 13438 


1A ELECTRIC VEHICLES 


BUILD LECTRA BUG! 
Wheel Electric Moped! 
Details $1.00. Lectran, 
Largo, FL 33540. 


2 AUTO SUPPLIES & 
EQUIPMENT 


"CH-ERS'" Can't Remember 
License Number? Get it engraved on a 
plastic plate, any color including wood 
grain. 1"x3",. Adhesive backing. Sticks 
to Anything. Your number required by 
law when asked for. Also "HANDLES'' 
engraved. $2.50 each, includes tax and 


Amazing 4 
Plans $15.00. 
Box 1648-L, 


Your 


mailing. C.E.S. Inc, Р.О. Box S-373, 
Chesterland, OH 44026. Agents 
Wanted. 

ALTERNATOR Generator Rebuilding 
Book. Details: Hedelund Engineering, 
Tuan Barkentine, Las Vegas, 


MIRACLE CARBURETOR Vaporizes 
Gas. 100+ MPG. Drawings—Details 
$6.00. Money Back Guarantee. Carbu, 
RT 1A, Hitchcock, SD 57348. 


LOCATE ENGINE TROUBLES! Com- 
pact, simple ignition tester shows 
spark quality. Fits all gas engines. 
$2.95. Enrichco 1251, 1023 Fairlawn, 
Duncanville, TX 7511 6. 


HYDRAULIC JACK repair pair kits, parts 
and supplies. catalog $1.00. Hydraulic 
Jack Packing & Tool Co., General P.O. 
Box 3, Staten Island, NY 10314. 


SNO-BLOKT N — Finally, а device 
makes installing snow 
Money back guarantee. 
res, add 78c tax). SNO-HLOK 
, DEPT. PS, 17981P-G SKY PARK 
CIRCLE, IRVINE, CA 92714. 


3 AUTO TRAILERS & 
CAMPERS 


BUILD-IT-YOURSELF - Campers - 
Trailers - Fifth Wheels - Motorhomes - 
Pickup Covers - Camping Trailers - 
Kits - Plans - Full Size Patterns - 
(Van Conversion Plans $5.00) - Send 
$1! 00 for R-V KIT/EQUIPMENT cata- 
log. GLEN-L RV'S, 9152PS Rosecrans, 
Bellflower, CA 90706. 

TOW A SMALL CAR BEHIND YOUR 
RV— Mason  Auto-Lift raises two 
wheels off the ground. No vilior 
ing drive shafts on automatics. 
Box 1322-S, Tulare, CA 93275 (209) 


5 AVIATION 


AIRBOAT propery se. Hubs, Engines, 
Mounts. Catalog $2.0 Airboats, In- 
corporated, 3855 Miller Ave, Ft, 
Worth, TX 76119. 


BOOMERANGS - INCREDIBLE RE- 
TURN! Exciting sport. Order Free cata- 
log — Amazing designs! Boomerang- 
Man, 312 Park, Monroe, LA 71201. 


BUILD — One-man JET HELICOP- 
TER! Easy, inexpensive. Detailed Plans, 
Drawings — $7.00. HELICOPTER EX- 
PERIMENTER'S HANDBOOK — 33.00. 
Bsth — $9.00. Helicraft, Box 3053-A, 
Redondo Beach, CA 90277. 


SPORTSPLANES, MINI-HELICOP- 
TERS. MOTOR IZED-HANGGLIDERS. 
Plans / Kits/Com i ac "erc types. Cat- 
alog $3.00. LFP, е Box 19828, 
Houston, TX 770 


HOT AIR aL GONE Make your 
own plastic balloon. Easy,  no-glue 
assembly. Plans $2.00. PO. "Box 533, 
Sarnia, Ontario, NTT 7J4, Canada. 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


High performance 
ultralight plane; 40 
hour construction 
time; complete kit 
$2495.00: carries 220 

Ib up to 50 mph! Send 
$5.00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. PS12 Box 2253, Ogden, UT 84404 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land /snow /water. om- 
lans and booklet. $7.95. Aero- 
rs s, Box 5118PS, Clinton, МЈ 

9. 


HOVERCRAFT Plans. All Sizes: Cat- 
$1.00. Universal Hovercraft, Box 


alog 
281, Cordova, IL 61242. 


FANTASTIC Plans, Kit Information. 
One place $9.50. Two place ‚00. 
Free information, Palmer, Box 691, 
Renton, WA 98055. 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion - 
Free Brochure. RDA, Box 
Concord, NC 28025. 


UFO DETECTOR-—It's Easy and In- 
expensive to Build. Complete Instruc- 
tions and parts list only $5.00. Matt 
elok; Box 217-A, Carmichaels, PA 

0. 


JOIN Spacer's Correspondence Club. 
for Processing. Stilson Sec.- 
014 N. Mozart St., 


Device j 
8T 3 =N , 


Chicago, IL 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1979 Bargains 
$1.00 


sizes . . handling . . Scott- 
McCulloch parts . . Electra Marine, 610 
Merrick Road, Lynbrook, NY 11563. 


BOATKITS - PLANS - PATTERNS - 
FRAMEKITS - 300 modern designs in 
plywood - fiberglass - steel - complete 
- instructions. POWERBOATS - in- 
boards - outboards - cruisers - sport- 
fishers - runabouts -  hydroplanes. 
SAILBOATS - prams - daysailers - 
trailersailers - motorsailers. KAYAK - 
Canoes - Complete line fiberglass 
builders materials - Catalogue - $1.00 
(with Boatbuilding Guide - $2.00). 
CLARKCRAFT - 16-S Aqualane, Tona- 
wanda, NY 14150. 


280 PLANS, 


BOAT Kits—22 models—Power and 
Sail - 16’ - 30'. Molded fiberglass hull 
and deck come factory assembled - pou 
complete by installing tactory suppli ed 
interior components. No experience 
required - easy for anyone. Terms, 
Money-back guarantee. Catalog. 
Luger, Dept. AC-79, 3800 West High- 
way 13, Burnsville, MN 55337. (612) 
890-3000. 


patterns, ‘kits, ts, Catalogs: 
Powerboat, $2. 00. 

Marinecraft, Box 161-P, Brighton, MA 
0 


FIBERGLASS - RESINS - foams - 
glass - epoxies - mat - tas Factory 
prices Catalogue $2.0 - (Book 
"Complete ial | ae nal 6.00). 
CLARKCRAFT -§5- qualane  - 
Tonawanda, NY 1141 50 


BOAT PLAMS - FRAME KITS - FULL SIZE 
PATTERNS - HUGE 128 page catalog! Power- 
boats - Sailboats - Inboards - Outboards - 
Jets - Cruisers - Houseboats - Runabouts - 
Dories - Workboats - Hydroplanes - Tunnels - 
Pontoons - 8' to 49'. LOW COST, HIGH 
QUALITY plans for over 25 years. Easy, 
proven methods especially for amateurs in- 
clude step-by-step  pictorial instructions. 
BOATBUILDING IES - Fastenings - 
Fiberglass - Resins - Glues - Hardware - 
Equipment - Boat Trailer Plans - Boating 
books. Send $1.00 ($2 CANADA) for catalog 
plus FREE "'BOATBUILDING SUPPLIES" 
brochure. | 
GLEN-L MARINE 
9152 Rosecrans, De 
Bellflower, CA 90 


17 DO-IT-YOURSELF 
CONVERT Auto to Hydrogen opera- 
tion! Generate hydrogen fuel. Plans 


and Instructions - $10.00 RDA, P.O. 
Box 873, Concord, NC 28025. 


ELECTROPLATING, Complete Text- 
book, All Metals. Electroplate Metal- 
lic/Nonmetallic Items, $9.95, Details 
Free, Tropic, Box 95P, Palm Bay, FL 


SECRETS OF THE 200 MPG CARHU- 


RETOR! Patent Drawings and Instruc- 
tions $10.25— Money back Guarantee, 
Bill Winsett, 4672 West 4695 South, 
Kearns, UT 841 18. 


WATERBED PLANS! Plus Catalo 
$3.25. Oasis, Box #8065, Colorado 
Springs, CO 80907. 


GASAHOL— Save Hundreds $$. 
Easy Detailed Plans. $5.00. C.J.M. Co., 
P.O. Box 4061, Torrance, CA 90510. 


CHIMNEY CLEANING Tools, Brushes, 
"vw wr. rods, etc. Illustrated Catalog 
$1.00. Chimney Care Products, Co., 
Box 426-5, Cavendish, vT 05142. 


WATCH Super Bowl on Giant Screen 


TV. Use your 12" to 19" Portable TV. 
New Dual Element F 1.3 lens projects 
super bright picture, Un-mounted 
$149.00. Mounted with 
$399.00, Video Screens 50" 
available. Super-Vision, ass 
Oaks, 5-903, Dallas, TX 75231 


WATER Wi ia mmus d Inexpen- 


sive to Build. Plans 
2906 47th, Des Moines, IA 50310. 


UNIQUE WOODEN ROCKING HORSE 
PLANS. Trace, Cut & Assemble. Plans 
- $5.00. Peterson’ 5, Box 176, American 
Fork, UT 84003 


PROTECT Your Family From Gas 
EXPLOSIONS. Gas that follows utility 
lines into the house. Send $10.00 for 
Plans for our gas diverter. Emanuel 
Devel. Co., 1135 Plainfield St., Johnston, 
RI 02919. 


GAS-A-HOL Fuel for Less than 15c 


gal. Complete Plans $10.00. Informa- 
tion $2.00. Designers "ETÀ 750 North 
Main, Cedar City, UT 84720 


^ T.V. 
Send for our new booklet. Discover 
the TRUTH about repairs. N.B.C. T.V. 
called our booklet “ . . . a practical 
consumer's guide" a non-technical hu- 
morous approach to servicing Mes 
GUARANTEEDI Only $1.00. D.V.S., Box 
912, Smithtown, NY 1178T. 


ка МЕНЫ», ОР ГЕР Ph et 


ELECTROPLATING 
Make your own. Gold, silyer, chrome. 
All 3, $4.95. RATONE, 135 Mayfair, 
Jackson, MS 39212. 


BARTENDING Ede I to Do it 
Right. $4.75 Complete, Rotella, 105 
Michaels Ave., atus. | NY 13203. 


DYE & TINT Your Own carpets, 
Send $1.00: Carpet Clinic, 116 Silver 
St., N. Babylon, NY 11704. 

FREE Heat, Electricity. 24 Plans 
Collection, Storage Sun, Wind. All 
oniy 4.909, Guaranteed. - Centhree, 
onco 


, MI 49237. 


or ANTENNA on the FRITZ? 


SOLUTIONS— 


| 


mm s 


—— н 


SOLAR Energy Handbook, $9.00, 
Ficon-a, 2901-S Wentworth, Milwau- 
kee, WI 53207. Guaranteed, 


ШЕЕ «ОЕШУ ызгыш | re ноте a morons 


AMAZING NEW IDEA For Getting Rid 227 page Illustrated book explains 875-PAGE Ao от табла MN HOLDER | 


sausage making plus home curing 
and smoking of meat, fowl and fish. 
Over 100 recipes. Free equipment and 


of Bugs Around Door Light. For Plans, 
Send $5.00 to: Ideas, P.O. Box 10123, 
Charleston, WV 25312. 


Quality Products for 
shop. $3.00. GNG, Box 42550, San 
Francisco, CA 984142. 


. end mounted motors 

5-1/18 to 6-11/168 dlame- 
г. 

Postpaid U.S. Prices— 


WET BASEMENT? Easy, inexpensiv TO EU catalog has more information. | IMS Aluminum iss 
asy, inexpensive SEND TO: COMPLETE PLANS FOR М зр Ba/2 152-50, 
solution. Details. Anderson, Box 97- : 1 ‚Мр A З for $7.25 - 8 for 
WB, Whippany, NJ 07981. The SAUSAGE MAKER Dept. AC-12 STORABLE DRAFTING TABLE ANN E. LO For ait Ste | 
E RISTMAS warenBED врестаци | СВОТ St, BNO, NY. 14207] | (aa ap in) 87 00; LOW COST qualty PHOTO vt ا‎ 
Kits $167.00. Complete  waterbeds, LBUM/SCRAP BOOK m $5.50; and = Osseo, MN 55369 ` 


eribs!!!! Consumer information, con- 
struction, ordering booklet!!! $3.00. 
"Searching", Box 17463-P12, San An- 
tonio, TX 78217. 


FANTASTIC 
SCIENCE PLANS 


15 HOME REPAIRS, 
Swan Enterprises, | REMODELING 

Dept. PS 1279, P.O. Box 5517, BASEMENT Leaks? Inexpensive easy 

Buena Park, CA 90622. CA add tax. elo Кит maar amel saks. Com- 


13 TOOLS & MACHINERY NJ 07005. 


Patents! 


4“ 
Rare old carbs for gasoline, 
gas & heavy oil. Convert auto 
to diesel. Useful for methane, 


Low-Cost/One-man Hovercraft......$7.00 | ш 715A ENERGY SAVING 
Solid-State [азег................... 6.00 тушор исо, sei BANDSAW BLADES. Any Size. Free | | 
Easy-to-Build Jet Engine. ........... . 6.00 Seven different! —with a Pricelist, Bandsaws, 8921hy49, Sonora, ст NSULATING WINDOWS 
Stereo-controled Laser Show. ........ 8.00 drawings! Only $5.00! CA 95370. CUSTOM Made Lightweight Quality 
Methane Fuel Generator. .......... . 10.00 8 of Lead-Acid Batteries: Н SMALL FOUNDRY Furnace, Supplies. AM: Maaa бого” даки; 
| Convert Auto to Hydrogen/ Methane. .8.00 | t Far of má " he A lon E Free Literature. Pyramid ` Products, Dixie, Miami, FL 33143. ` | 
Generate Hydrogen Fuel. ........... 10.00 f WEN vanulacture, operatioi Dept. M, 3736 South 7th Avenue, = = ; 
; айиге. How to test and rate. Includes ге- Phoenix. AZ 85041 SLOW DOWN YOUR ELECTRIC ME- 
Electronic RobOt.................. . 9.00 ن‎ oenix, 41. t' e 
en. juvenation trick to help some "sick" bat- —_—— ————— R26 TER. It's perfectly legal. Details $3.00. 
Visible-Red He-Ne Laser............. 6.00 teries. Rare info! Only $5.00! Design & CONVERT 3 PHASE MOTORS To Arnesco, Box 190-PS, Van Nuys, CA 
Radiation Survey Meter....... еее а OU Build 200 Amp Welder: Build AC welder Single Phase! 100% Power on 50% 91408, 
MHDElectrical Generator. . . .. ....... 5.00 DC neck can mio chi Juice. Easy Instructions and Illustra- SAVE over 20 jur natural g 
: any amperage. pack can atso charge tions, Send $8.50 to Tanyon Press, VE over 20% on your natural gas 
25KV Tesla Сой.................... 5.00 electric autos. Many diagrams! only $5.00! 2427 W. 28th St., Erie, PA 16506 bill this winter. For detailed instruc- 
EXCLUSIVE MONEY-BACK GUARANTEE MORE: Inverter Technology only $5.001— z j : | tions and parts list that makes your 
CATALOG $1.00 1979 Solar Patents $5.00 — Alternator Se- MACHINEX —Unimat—Maximat— | furnace more efficient, send $3.00 to 
| * B à B B à 3 à à B B B а а А h H.C.S. Enterprises, Inc., P.O. Box 478, 
crets now $3.00 — Run Three Phase Mo- Sherline Lathes, Mills. Catalog $1.00. | Colorado Springs, CO 80901 
Tree tors on Single Phase $3.00 — Savonius Shop Supplies $1.00. Campbell, 1424 МОМО ЫГЫН, ME i 2а 
RESEARCH & DEVELOPMENT j Barclay, Springfield, OH 45505. | GLASS Curved Mirrors For Sun 


Rotor Manual only $4.00! 


Exciting NEW CATALOG! write 
for free copy! You'll find books on electric 
autos, MPG improvement, methanol, wind, 


Tracking Solar Collectors. Ross Solar 


bred 
Route 2, Box 322-A Systems, Medina, WA 98039. 


Kannapolis, N. C. 28081 


4" METAL Cutting Lathe $68.90. 
HR 15048 Proctor, Industry, CA 


BUILD FULL-SIZE METAL WORKING | mation $3.00. Olson, Box 356, Foun- 


ENERGY - 


ENCYCLOPEDIA OF HOME water &solar power, foundry, lathes, electric m tain, CO ВОВ1Т 
: "s : | A motors, electronics, wood stoves, tannin 1 Use Junk, Scrap/Commonly сазла неа cer duct. arem m r TE NR 
This Manual discusses the LATEST CONCEPTS in the hides, harnestesdino, acci, and sia Available Materials. Illustrated, de- EARTH SHELTERED HOMES. Energy 


tailed Book of Easy Instructions - - - | efficient, low maintenance, blueprints 
$5.00. Tennantville Co., Dept. 12-A, | available. Details free. Underground 
OH 45662. 


Your hottest new source of rare info! Write! 
LINDSAY, Box 12-AE, Bradley IL 60915 


generation of HEAT & POWER using HONE- 

| Ww, MADE SYSTEMS, Chapters on power from 
the Sun, Wood, Wind, Water and sev-| 
eral alternatives to gasoline in ve-| 


Laser Light Show Plans ........., 9.00 
* COMPLETE ITEMIZED LIST of all 
laser companies with addresses, phone | 
numbers, spec sheets ........... 6.00 
* LISTING OF BOOKS, LASER COURSES, DATA 
SHEETS, INFO PACKS, NEW DEVELOP- 
MENTS, GOV'T INFO WEAPONS, etc.. 5.00 


LASERS UNLIMITED 
Dept. L1, Box 716 
Amherst, NH 03031 


al threads; will not ün- 


dercut. No. CB ...$6.75 
| Г] 8 Pc. Fine Thread Dies 
i for V4" thru 34". All 

prices include ostage- 
| handling. No. F8 $6.75 


POSTPAID Guaranteed 
P.0. Box 213 
| JAWCO Reading, Pa. 19603 


5 PASSIVE SOLAR HOMES 

PORTFOLIO and Scale Models 
$10.00. Working drawings available. 
Robert Pladl, 4043 N.W. 106 Ave. 
Coral Springs, FL 33065. 

EARTH SHELTER DIGEST— A mag- 
azine devoted solely to earth sheltere 
housing, Contains articles, photos and 
plans for various types of underground 

omes. Sample copy $3.00. 
PUBLISHING, 479 West 7th, St. Paul, 
MN 55102. 


SAVE OM HEATING COST——See P.S. 


hicles, COMPLETE MANUAL and List = ————————À—————- CAPTURE HEAT NOW ESCAPING UP 
of Plans available: $9.95. REthread T APS HEX- | a || THE CHIMNEY. Up to 25% savings. 
ACE. MARKETING Dept НЕ12 — | | Drive / Ill | Easy do-it-yourself detailed instruc- 
Station Ж wd ' | ons show you ow for less а 
Toronto, Ontario MP 318 LASERS UNLIMITED | үн EN е II $50.00. No chimney pipe cut neces- 
9. = « CONSTRUCTION PLANS ‘th all | taps. Repair is like new. - MIHI i | sary. $3.00 to: Energy Saver, P.O. Box 
Se E ONS TRUCTI — witha 6 Pc. Coarse 14” thu WEE | | #88. Dept. S. Carle Place, NY 11514. _ 
c ib SR бип $15.00 | | J 9/16" Taps. Set No. TOC | | INSULATION— What's New? What's 
| | 40W Burning CW CO» Laser еннан BM 6 Pc. Fine Taps fo Va SW - | ous Doct КРС Box 13691, New 
| Ig uiv Уо LASET aac. . Fi r ous tor, Р.О, Box ? 

New =s ТЕ | Fit 01907 миени A RR Wa dw n | | E thru 9/16". = 695 | Orleans: LA 70185. - 
k - үе Tunable Color Laser .. 10.00 зо Se ENERGY SHACK САТАЛЫ Бун. 
: de IK E d : ENERGY SHACK CATALOG. Practi- 
Sud toe tae aie como Foo | | Î Retreat DIES МТ IE Cr C EC E 
y Laser Rifle... ..... cx d 43 nergy ack, Dept. , P.O. Box 

100 KW Nitrogen UV Laser..... TEE UU | B Pc. Coarse Dies for Va" | 7305, Flint, MI 48507. 
Beginners Pocket Visible Laser ..... 3.00 i thru 34". Restore extern- | HOUSEHOLD Conservation Cata- 

{ 


Works Anywhere! ERE 


duy complete or Бийа and save. Our book iais 
wything! Send $7.95 today or call our 24 hr. 
O.D. Hotline! | ; 


NOW! Brand your own name 
cp Eqs: 

a 

crafts! Simple to and fuel. $5.00 . Eco-Flow, Dept. G, 
use, Long lasting Bx. #577, Westmont, IL 60559. 
tric ua qe deti full name. Guaranteed. SAVE $50.00 This Winter. Steel 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 
of Mfg., cost, specifications, on 
most alternate sources of energy - 
Plus Catalog of Plans available for 


AUTOMATIC regulator saves water 


-it- Firelog Tray Makes Waxwood  Fire- 

ante Oo CRAFTMARK PRODUCTS, INC. logs (Duraflame. Pine Mountain, Etc.) 
„0. 5 i | urn Up To ours nger. Prevents 

АА Hughey St., Nashua, NH 03060 0, Box 6308-Р512, Marietta, Ga. 30085 | | Pora Up T Rolling Out Or "Pal 


12 HOME CRAFTSMAN 


1600 CATALOGS listed and  de- 
scribed. Sources for everything imagin- 
able, $3.00. MASTERLOG, Rox 879 
Fairfax, CA 94930 


$M 
OUR BUSINESS IS HARDWARE for 


UNSIGHTLY 
BATHTUB? 
REGLAZE IT YOURSELF 


SAVE HUNDREDS OF DOLLARS! 
ew! 


Wood you like all the material you can 
use for your fireplace and hobbies? My 
color brochure shows you the story of the 
judges bench now used as an entertain- 


Furniture and Lamps. The source for 
special items. Catalog $1.00, Paxton, 
B-28, Upper Falls, MD 21156. 


FREE! EXOTIC VENEER SAMPLE 
plus illustrated supply catalog with 
simplified instructions! Learn how to 
create beautifully veneered furniture 
quickly, easily! Exotic veneers, inlays, 
supplies. Hurry! Morgan, PO2EK77, 
ue. Road, Louisville, KY 


MM: س‎ 


SCIENTIFIC SYSTEMS INC., 
low al last offers in kit or completed form 
uch unique products as; Nightime vision de- 
ICES, Super sensitive directional mikes, low 
nd high powered lasers, micro-mini-voice 
ansmitters, ultra sonic devices, super high 
oltage generators, intrusion and sensing de- 
ices, Scientific personal protection items, 
nd many other hard to find products. Send 
1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
ept. 51, Box 716 Amherst, NH 03031 


= 


YOUR HOME WORKSHOP can earn 
you $200.00 each weekend. Enroll 
with HOMECRAFT CLUB LTD. and 
receive enrollment certificate and cata- 
log of HOMECRAFT designs. Enrollment 
fee $2.00, HOMECRAFT CLUB LTD., 
Боя 2620. Edmonton, Alberta, T5J 


. large zipper top, 
botto 


6" x &" x 12" 
6" x 6" x 18" 


$18.45 ea. ppd. 
0.95 ei 


F. O. Box 57, 
Coal City, IL 604 
Outside Continental U.S.A. Add $2.00 


ment center accented with beautiful pan- 
eling. It shows planter boxes and patio 
furniture we've made. Learn the sources 
we use that are available to everyone. 
For information send $3.00 to: 


Dan Thom | 
5094 University Drive 
Santa Barbara Calif. 93111 
Why pay for wood. I don't! 
15B ALTERNATE ENERGY 
— AMAZING Forced Air Wood Heater, 


Supplement Your Furnace or Use 
Alone, Fiberglass Storage Tanks 100 to 
8,000 Gallons. Write: Box 3, Rockton, 
IL 61072 = 


HYDROGEN - Electrolysis Generator 


Plans, $10.00. L. Spicer, Lineville, IA 
50147. -— 
wane’ RE Wind Generators— 


ood Water Heaters. Information 
bes oo. suckett, Gouldsboro, PA 18424. 


SAVE 75% on Oil, Convert Existing 
Warm Air System To Wood For Under 
500 Materials. Automatic Control. 
om! ners Plans, Specifications, Materi- 
al t $25.00. Paul A. Weiss, Profes- 
sional Engineer, Р.О, Box 98, West 
Sand Lake, NY 12196. 


SOLAR Panel—Build your own for 
about $100. Instruction booklet $8.50. 
Herbst Enterprises, Box 351, Milpitas, 
CA 95035. ооа 

MAKE POWER ALCOHOL FUEL. In- 
formation Packet Contains 128-Page 
Still Building Book, Testing Kit Litera- 
ture, and More. $5.00.  Micro-Tec 
Laboratories, Inc., Rt. T Box 19, Dept. 
PS-12, Logan, IA 51546 


GASAHOL — You can obtain a fed- 
eral permit to produce up to 2500 
galons of alcohol annually, $3.95 for 
complete instructions including all 
forms. Ener Concepts, d Garfield 
Ave. West Orange, NJ 0705 


ALCOHOL FUEL Se sacs informa- 
tion booklet, materials, plans, $9.95. 
Refundable on $100 order. Stills for 
sale. Polaris Products, Box 205, Fair- 
field, NE 68938. 


WIND Generators— Most advanced 
cost effective complete systems ог 
components. Information — $2.00. In- 
ternational Energy Systems, 119 E. 
Lucy, Florida City, FL 33034. 


AT BLACKOUT ?. 
Stockpile Free SUPER FUEL! 
|New Discovery Converts d ug Into | 
CHEERFUL, IANT HEAT. F EASY - 
CLEAN. Little ash! No wires. No get uh 


Money-back guarantee. Complete Guide $3.00 
plus .50 та! ing. VISTA. 


1554 Knoll Circle 
Santa Barbara, СА 93103 _ 


KALWALL'S SOLAR 

HEATING CATALOG 
Full line of solar heating compo- 
nents, including Sun-Lite* glazing 
and tubes. Order all materials from 
one source. Send $2.00 for catalog. 

Solar Components 
P.O. Box 237 
Manchester, NH 03105 


BE YOUR OWN POWER COMPANY 
Learn how to use solar, thermopile, wind, 
water and other electric generators with 
new 12 volt technology. Even powers 
120V-AC appliances. Includes home 
emergency system plan to cope with 


r failures-brown-outs. Send for your | 


illustrated 3 book set THE WILDER- 
HOME POWERSYSTEM. Enclose 
$14 95 Ppd. to um Cullen, Dept. P, 
Box 732 (45501 Highway 101 N.) Lay- 
tonville, са 95454 Visa/MC okay (707) 
984-6186 Allow 4 wks del. 


QUIT PAYING ELECTRIC BILLS 
& save on your g bills, too! 

New Patented Invention Now Available to Con- 
sumers in Kit Form with Easy To Follow Instruc- 
tions. It's a Furnace that produces electric with 
no fuel cost. Low Cost, Automatic, It Pays for 
Itself Many Times Over. Throw that electric 
meter уме Interested? Send $6 for Information 
(refundable) NOW to: The Lavery Energy 
;ompany, 424 South Mt. Vernon Ave., Union- 

15401. You can pay us once or the 
power company forever. 


ENERGY BOOKS 
AT LAST! All significant books on SOLAR 
energy AVAILABLE BY MAIL. Also WOOD 
heating, WIND & WATER power, METH- 


ANE and more. Send for 3rd edition catalog 
with book descriptions and conversion 
tables. US $1.00 REFUNDABLE. ENERGY 
BOOKSTORES, Dept. PS-54, 14922 
Hawk Dr., Palmdale, CA 93550. 


FREE HEAT from WASTE OIL 


Any kind of dirty oil. | 
Smokeless, odorless 
and soot free. ‘You 
build the stove, we 
supply the burner. Send 
$1.00 for stove guide- 
lines and other info. to: 
ttle aragon Ma Waste Oil 
150,000 BTU Burner, Dept P, Box 1148 
| Fort Benton, MT 59442 


15C HOME HEATING 
FUEL SAVERS 


Make new, highly effective inside window 
insulation, the 7-(аіг)іауег see-thru panel, 
using inexpensive lightweight materials, 
Complete illustrated instructions: $3- 
Layer-System, Box 1039 Kingston NN.12401 


FANTASTIC HOME FUEL 
SAVINGS TO 35%! 


For gas/oil furnaces. Low cost, easily built 
devices. Fail safe! Thousands in use. THERM- 
AIR recovers chimney heat to warm basement 


ир chimney when burner is off cycle. E-Z Build 
Plans, $5.95 each; both for $9.95. 


E esaet, 
PO Mia 
Changewater, Nd. J. 07831. 


| 17 BURGLAR/FIRE ALARMS 


BURGLAR-PROOF Your Garage: 
Easy effective. Photos, instructions 
only $1.50. JLS, 4321 Exposition, Los 
Angeles, CA 90016. 


79 MOTION PICTURES 


Video from the 
film folks? 
You betcha! 


If you're a new customer at Black- 
hawk Films we want to make sure that 
you know that we're a whole lot more 
than just “old-time movies". Like video 
cassettes for example. 

From ciassic to contemporary (but 
nothing X-rated), we're your one source 
of fine home entertainment programs, 
whether you view them on a video cas- 
sette player or projector. Write today for 
our video catalog or film catalog. 
Please specity video or film and include 
$1.00 for each. 


Blackhawk 


Dept. 5143 - 1235 W. 5th St. 
Davenport, lowa 52808 


21 HOBBIES/ COLLECTIONS 


COLLECT Military Medals. List 50c. 


Vernon. Box 387PS, Baldwin, 
11510 
100 PROFITABLE Hobbies! 164 


Pages. $2.00 Postpaid. Cooke Ын, 
oF P Madsen, Beaconsfield, Que. H9W 
A Ft 


22 JEWELRY 
BEAUTIFULLY Ultra Modern Hand- 
crafted Stainless Steel Belt Buckle, 
Free Brochure. Box 73035, Metairie, 
LA 10033. 
224A WOODCARVING 
CARVER’S WORKBENCH PLANS. 
send $7.50. Woodcarver, Коз” A Du- 
pont, Bellingham, WA 98225 


ho 


3 MINERALS & 
PRECIOUS STONES 


GOLD— 10 Small Nuggets Panned 
From Oregon Streams $1.00, Robert 
Brandt, Sweet Home, OR 97386. 


HOW TO PAN GOLD. $1.00. Mining, 
Box 64-PS, Nampa, ID 83651. 


24 ANTIQUES, RELICS 
INDIAN GOODS 


ARROWHEADS— Flint. Taney 
$6.50. Hundred $22.00. 5 Inch ear 
$6.50. Ekbergs, 1404 Selen ale, 
sioux Falls, SD 57105. 


25 FORMULAS, PLANS, 
ETC. 
20,000 MONEYMAKING Formulas 


Available - Bargains! Catalog /Manufac- 
turing Secrets $2.00 (Refundable): 


GWA6, Box 193, Brookfield, WI 53005. 


LASER Plans— $2.25. Ethan Loco 


L..arg. Box 572. Oakland. IL € 


ENERGY SAVINGS 20 - 50% 
ANNUALLY. Heating, driving, electrici- 
ty. No gimmicks, $4.95 complete. 
ти Вох б, Rockypoint, NY 


HENLEY'S 
20th Century Book of 
10.000 Recipes, For- 

mulas & Processes 
(Latest Edition) 
Here is a wealth of prac- | 
tical, accurate and clear 
information and instruc- 
tion that can save you 
thousands, or make you a 
fortune! Housewives, man- 
` ufacturers, farmers, handy- 
men, homa experimanters, 
electricians, chemists, 


people in avery walk of life refer to Hanlay's 
daily. In this gold-mine of a book, you toa will 
lind formulas and recipes for almost жашы 


used in the home, farm, workshop or industry 
Discover the trade secrets of thousands of 
commercial products—learn new money savings 
and exciting way of doing things. As indispen- 
sable as a dictionary. Satisfaction guaranteed, 
900 pacts hard cover-cloth binding. Only $9,95 
plus $1.45 postage & handling. 
Dealer's Inquiries Invited 


EMBASSY SALES Dept. PS-35 
Box 67, East Elmhurst, N.Y. 11369 


26 SCIENCE & CHEMISTRY 


NEW 200-раре 1979-80 
listing thousands of chemicals 
ware and lab equipment. Send § 
to: Merrell Scientific, 1665 Buffalo 
Road, Rochester, NY 14624. 


catalog 
pinks 


NEGATIVE ION GENERATORS. (| Fas- 
cinating details - $1.00.) Golden 
Enterprises, Box 1282-PS, Glendale, 
AZ 85311. 


CHEMICALS apparatus, project 
books, wide selection. Catalog $1.00. 
Send ta: Pioneer Industries, 14A 
Hughey Street, Nashua, NH 03060 


ECONOMICALLY Priced-Apparatus, 
Chemicals. Discount Catalogue-$1.00. 
Hagenow Laboratories, Manitowoc, WI 
54 


CHEMICALS, Glassware, Kits. Cata- 
log $1.00. K/N Chemical Co., Box 748, 
San Bernadino, CA 92402. 


EVERYTHING For Chemistry Experi- 
menters! Catalogue $1.00. sien Scien- 
tific, Manitowoc, WI 54220 


SCIENCE Supplies Catalog. Schubel 
4. доп, Box 214848, Sacramento, СА 


CLASSICAL MECHANISMS for: gener- 
ation and propagation of light, radia- 
tion, gravitation, spectral lines and 
series, UNIFIED FIELD THEORY. Con- 
firmed by Marinov's successful terres- 
trial optical aether drift experiments. 
Principia of Modern Physics. Fern's 
Science Books, Box 19010, Oakland, 
CA 94619 PB $7.89. 


INSTRUCTIONS For Building Chil- 
dren's Safe. Change Own Combination. 
$4. 00. Box 166, Turlock, CA 95380. 

COMPLETE Catalog 50c. Special 
listings. Laboratory Sales, Box 161-B, 
Brighton, МА 02135. 


FIVE LASER PLANS - . $8.00 

LASER AIMED .22 - $8.00 

LASER MOUSETRAP - $8.00 
WELDING BURNING LASER - $9.00 
"LASERAMA" LIGHT SHOW - $19.00 


"WILD IDEAS" Catalog - à $2.00, 
SOLASER, (PS51279), Box 1015, 
Claremont, California 91711. Plans 
Wanted. 

Home Alcohol Plans ........ $5.00 


New Electric Car Technology $7.00 


Tesla Coil Plans ....,...... $5.00 
Methane From Aluminum ....$4.00 
Remote Control Plans .......$7.00 
Alcohol From Wood ........ $4.00 


Plan Research 
| Box 72 
MT. Washington, KY 40047 


AMAZING ELECTRONIC 
^i. PRODUCTS 9^ 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIA- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA- S - 
TUNWAND-TV DISRUPTER -ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEYI: 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION limited 


B CATALOG $1 Dept. P8, Bax 716, Amherst, NH 03031 


27 PLASTICS 


CASTOLITE pours like water, 
dens like glass without heat. 
clear, colors. Embedding, coating possi- 
bilities unlimited. For industry, labora- 
tories, craft work and gifts. Reproduce 
your designs with a variety of mold 
materials. Profitable. Illustrated Manu- 


har- 
Crystal 


al Catalog $1.00.  Castolite, Dept. 
a td жы, Box 391, Woodstock, IL 


| 29 


LOG CABIN & 
HOME BUILDING 


UILDE 


z = з a 
1184 SQ. FT. FLOOR SPACE: $200 
Purchase the material locally, and build this beau. 
tiful "A" FRAME CABIN. Complete plans, ilust- 
trated instruction manual and material list: ALL 
FOR $5.00 on a MONEYBACK GUARANTEE. Send 
$5.00 for plan #144 to: 

DEPENDABLE PRODUCTS CO. 

Р.0, box 1645, Vista, Calif, 92083. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


NEW HYDROPONIC— Grow plants 
without soil. Expandable еа using 
modular growing units. Low cost. Buil 
irom locally available materials. Fully 
automatic operation. E TO FOL- 
LOW PLANS, MATERIALS LIST, SUP- 


| PLIERS $4.00 Refundable. Bioresearch 


Systems, Inc., 
MA 01730. 


32 REAL ESTATE 


“CANADIAN Country — Properties." 
Our 63rd year. Catalogue - issues 
$2.00. Tax Sale Service, Suite 404-PS, 
B5 Bloor Street East, Toronto, Ontario, 
Canada M4W 1B5. 


CALIFORNIA.  Acreage. Lots. $20 
down. $20 monthly, 11546 Valerio, 
North Hollywood 91805. 


OWN CANADIAN LAND FROM $47 
ACRE— Choice ЯК, кйш бз: across Сап- 
ada, Low month payment, Cottage, 
hunting, fishing investment. 
Twelve month SHINS privilege. Six 
month money back guarantee, CATA- 
LOGUE $1.00. Write: Canadian Estate 
Land, Dept. 22C, 286 Lawrence Ave. 
West, Toronto, Canada MSM ЗАВ. 


BIG... NEW . ..FREE. .. SPRING 
CATALOGI Over 2,600 top values coast 
to coast! United Farm Agency, 612-PS 
West 47th, Kansas City, MO 64112. 


HOW TO SUBCONTRACT YOUR 
DREAM HOME. Save, Proven, Easy 
to follow method. $3.00, Satisfac- 
tion, Blanchard Associates, Box 205, 
Shrewsbury, MA 01545. 


FREE! Big Fall — — Holiday Catalog! 
Over ‚400 Country properties de- 
scribed, pictured! Land, Farms, Homes, 
Businesses, Recreation, Retirement 
buys. Selected best thruout the U.S.! 
Over 700 offices, 43 states All Across 
America! Yours FREE from the World's 
Largest! STROUT REALTY, INC., Т 5. 
Dearborn, Dept. 5810, Chicago, IL 
60603. 


HOW I Became The Owner Of Real 
Estate Worth $1,250,000 At The age 
Of 21. Price $1.00. American Lands 
Unlimited, Box 1383, Boise, ID 83701. 


150 North Rd., Bedford, 


BUY, Sell, Exchange Property. Free 
Catalog. Specify States. American Land 
Rush, 4545 Lincoln, Oklahoma City, 
OK 73105, or: 1-800-654-847T. 


MISSOURI Ozarks - Free Catalog. 
орен from 15 offices. Graven 
Realty, P. О. Box 385-PS, Seymour, 
MO 65746. (417) 935-4041, 


GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide’ , . plus nation- 
wide Lands 
Box DC 


2003 


пиа $2.00. Surplus 
9107-5 T-FL, Washington, 


10-20 ACRES in fabulous Northern IDAHO. 
Choice land in beautiful timbered settings. In 
the heart of lake, hunting & recreation country. 
Reasonably priced. Terms. Parcels with domes- 
tic water and available. A unique oppor- 
tunity for country living at its best. Write for 
free information: 


NATIONAL ASSOCIATED PROPERTIES 
Dept. NC, 1121 Sherman 
Coeur d'Alene, ID 83814 
(208/664-8161) 


33 SPORTING GOODS, 


FISHING TACKLE, ETC. 


` TELESCOPING FISHING ROD 
TUBULAR Steel Construction. Ex- 
tends to 6 feet. Compacts to 16 inches. 
ONLY $11.95. JOHN M. SAUSE, 300 
LELAND WAY, HANFORD, CA 93230. 


3 „(бк for Camp- 
407P, Bogota, NJ 


»;- «HIUM SUPPLIES 
*" MATIC SYPHON SYSTEM— 
„ûrt present outside filter in min- 
465, $2.95 Complete, Don Semone, 
Box 1132, Oak Park, IL 60304. 


LIVE SEA HORSES 5 


98 
Kit includes 4 adults & up to 30 ponies ^ QM 
from pregnant male, marine salt, food, live s 0 
plant, live snail & instructions. ы, 
Above kit with Custom А „sea horse tree, EI 
seashells, coral, silica sand + 2 ghost shrimp $7.95, 
Large Deluxe Aquarium with all custom kit ac- 
cessories & 10 adult sea horses (2 preg, malei- 
up to bÛ sea horses) 512.95, Ain wnt ppd j 
Live delivery guaranteed. via air mai. AT 


Sea Horses bnc., Dept. PS 129, Box 1477, Coral Gables, Р. 33134 
39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature—We Teach You To 
Raise, Sell Fishworms, Crickets, 12- 
inch African Worms, Carter Farm-12, 
Plains, GA 31780. 


42 FIELD GLASSES, 
TELESCOPES 
FREE Catalogue! Thousands War 
surplus optical bargains. Lenses, 
Prisms, Telescopes, inoculars, etc. 


Jaegers, 691G Merrick Road, Lynbrook, 
NY 11563. 


43 GOV'T. SURPLUS 


SSS Ss OO! ———— 111. 10 

JEEPSI $33.30! 525,000 Items! Buy 
In Your Area! How! Where! ‘‘Guaran- 
tory" - Including: 
LANDS G 
LOTTERY Guide" = $2.00. Gsurplus, 
Box 2009-C, Syracuse, NY 13220. 


DISCOUNT Catalog. Viet-nam Boots, 
Canteens, Viet-nam Jackets, Knives, 
Jungle Hats, Packs, Helmets, C-rations. 
Send $1.00 refundable, Dixie Military 
ae Box 8149-Р5, Nashville, TN 


Surplus 


! B8078G, 
Marshfleld, WI 54449. 
1979) 


(COPYRIGHT 


“GOVERNMENT SURPLUS  Directo- 
ry. Buy 250,000 items (includin, 
jeeps) ...low as 2c on dollar! Mos 
complete information available - $2.00. 
SURPLUS DISPOSAL, 19107-FL, 
WASHINGTON, DC 20036. 


. (Refundable). 
oe aaa pun us, Box 401-PS, Dayton, 


| American, 


n rvices, 
Francisco, CA 94109. 
‘ILUS Army, Navy store 
ated catalog. Send $1.00 
<aNorth Clark, Dept. M12, 
9o? 3651. 


494.9. now. We guide vou, free. 
eet Rotary needs. Raise your 

кде” value, income. Assistance 
ore . Brochure: Gulf, 234 Club- 


"S хошо, ТХ 78201. 
L* ё —— —— 
e s" Catalog, Repair Air Condition- 


A 

ке му igeration, Tool: i | 
oom e , Tools. supplies, full 
ve ons. Doolin, 2016 Canton, Dal- 


ae PLETE Mitering equipment for 
frames under $25.00. 


yuck, Box 18-PS10. Windsor, VT 
p жышаанын 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


ee‏ و 

GOOD News Bible: Today's English 
Version. $8.00. Bridges, Box 4413P, 
Hollywood, FL 33023. 


PUBLISHERS’ OVERSTOCKS, BAR- 
GAIN BOOKS. 3,000 titles, all sub- 
jects! Free Catalog: Hamilton, 98-72 
Clapboard, Danbury, CT 06810. 

ALCOHOL BOOK - Monzert's Practi- 
cal Distiller - Detailed Instructions - 
Diagrams - For Constructing Stills for 
Producing Alcohol, $12.00 - to . Tech, 
Dev, Ent. Р.О. Box 404, Westhaven. 
CT 06516, 


BECOME A PUBLISHER 
START and run your own small 
publication. It's easy! Book only 54.95. 


Satisfaction guaranteed. Clark's 
Guides: Box 5119, Richmond, СА 
94805. Е 

UNUSUAL BOOKS. Locksmithing, 


crime, police manuals, undercover op- 
erations, weapons, investigations, con 
games, fake ID, hiding things, survival, 
black market, life extension, intelli- 
gence increase, moneymaking opportu- 


nities, more! Huge illustrated catalog 
$2.00. Unusual Books, Box 264, 
Mason, MI 48854. 

STOP Paying Taxes Legally. Free 


Report. Mason Research, 1433 Collins, 
Houston, TX 77093. 


AMERICA'S WHACKIEST CONTESTS. 
First edition guidebook. Autographed. 
Attractive gift. $5.95, Luciani, Box 
682-A, Cologne, NJ 08213. 


` #1001 THINGS You Can Get Free." 
Y Haco, Box 846, Nashua, NH 


CLOCK and Watch Repairing Books, 
Tools, Materials, Free Catalog. North 
Box ТТВМА, Fox River 
Grove, IL 60021. 


49 JOKES & NOVELTIES . 


FREE World's Leading Novelty Cata- 
log. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 


51 COINS & CURRENCY 


HONG KONG DOLLAR Only 10c. 
Uncirculated cupronickel dollar. Limit 
One. (Adults Only.) Plus price lists. 
oer p Coins, HL-2, Littleton, NH 


3 OLD Liberty Head Nickels Only 
$1.00. Issued before 1913. Limit 1 
Set. (Adults Only.) Plus price lists. 
панын Coins, HL-2, Littleton, NJ 

561, 


INDIANHEAD & 


PAYING $3.00 each U.S. Half Dol- 
lars, 1964 and Before, Fine Condition. 
Send Registered Mail. S.E. McMullan, 
qm Square, Dallas, GA 


52 STAMP COLLECTING 


RUSSIAN Space Collection with 
Souvenir Sheet $1.00. Russian approv- 
als. Snedco, Waldwick, NJ 07463. 


БО DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907, 


ROFITABLE 


FAS FITABLE PICTURE FRAMING _ 


500 DIFFERENT Stamps for $2.00. 
Smith, 508B Brooks, College Station, 
ee 
^ FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123. — — —— — | —h— à OO 

PEMNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd Street, 
San Diego, CA 92105. | 4 
` 2,000,000 STAMPS - 150 countries 
2c each. Belden, Box 4149, Dearborn, 
412. وا‎ ne 

FREE Worldwide packet. Penny ap- 
provals, Froelich, Box 412-B, Morton 
Grove, IL 60053. 


-rų -m 


50 YEARS Old, fifteen different 
United States, over fifty years old 25c 
with approvals. Jaxon, Box C11, New 


Rochelle, NY 10804. 


50 DIFFERENT U.S. Stamps. 
cludes 1943 Flag Stamp of Occupied 
Nations. Only 25c. Approvals included. 
Willett Company, Box 338-5. York- 
town Heights, NY 10598. 

FREE Catalog: 3,000 Different 
Packets! Ullery, 1016 Meridian, Misha- 
waka, IN 46544. 


FIFTY Free Stamps With Approvals, 


J&D Stamps, Box 747, Melbourne 
Beach, FL 32951. 

107 DIFFERENT Triangles, Sports, 
Topicals, Etc. 10е, Approvals. Jayto 


Company, East Syracuse, NY 13057. 


WOW! 110 All Different German 
10c. Commemoratives, Airmails, Hig 
Values, Big Catalog, bargain lists. Also, 
fine stamps from our approval service, 
buy any or none, return promptly, 
please. Jamestown Stamp, Dept. A129- 
PS, Jamestown, NY 14701. 


9 CANAL Zone 25c. Approvals. 
Merkel, 30 Grandview, South Hadley 
Falls, MA 01075. 

16 DIFFERENT U.S. Airmail stamps 
worth over $1.00. Only 10c. (Adults 
Only.) Limit One Set, Wonderful lists 
included. Littleton Stamps, AH-2, Lit- 


TOPS! 100 Popular Poland Stamps 
(АП Different) Only 25c. Mystic, Dept. 
PS2, Camden, NY 13316. 


PENNY Approvals. Regardless Cata- 
logue. Zamora, 1 Mendez Liciaga, San 
Sebastian, Puerto Rico 00755. 


U.N. 8 M INT sets $1.00! Approvals. 
Gordon Davison, Key Largo, FL 33037. 
Five sets  25c. 
3445  Quitman, 


ES ала MN سے ج‎ IRL وچ‎ и 


EAST GERMANY! 
Approvals,  Milehigh, 
Denver, CO 80212. ЕЕЕ ЕЕ 

OLD Stamps on approval. Chester, 
Box 15414-R, Philadelphia, PA 19149. 


SAVE! 50% Discounts. Bargain ap- 


provals. Gaines, Box 788-Р, Mattoon, 
IL 61938. 
FREE, U.S. Mint Set. Approvals. 


Hildebrand, Box 4867, Santa Clara, CA 
95054. 


| 100 WORLDWIDE Stamps 10c, Ap- 
provals, Don, Box 24211, Indianapolis, 
IN 46224, 


54 RADIO, TELEVISION 


POLICE Scanners, 
nas. Radar Detectors. CB's. 
19224, Denver, co 80219. 


GOVERNMENT surplus 
gadgeteers, illustrated catalog 
Meshna, Nahant, MA 01908 


SCANNERS, Two-Way Radios. Low- 
est Prices Anywhere on Bearcat and 


Crystals, Anten- 
HPR, Box 


electronics, 
25c. 


Regency Scanners, Regency 2-Way. 
Etc. Free Catalog. Guilderland Commu- 
nications, P.O 591, Guilderland, 


.O. Box 
NY 12084. (518) 356-2290. 


36e: TUBES. Radio & TV! Free Color 
Catalog. Cornell, 4217S University, 
San Diego, CA 92105. 

FREE Educational Electronics Cata- 
log. Edukits Workshop, Department 
795-A, Hewlett, NY 11557. 


54A CB RADIO 


FREE CB CATALOG! Books, 
Kits, Modifications. CB City, 


ee 


Free Information. “SKIPPER, 
130-C12, Paradise, CA 95969. 


Box 


55 ELECTRONICS, 
STEREO, HI-FI 
AMAZING '"NO-TOUCH'" SWITCH 

WAVE of your hand, activates 
lights, lamps, stereo, appliance, etc. 
Free Brochure, DMD  Sclentific, Box 


6251-C, Flint, MI 48508. 


| . Wersi Electronics, Inc 
Dept. P5.1720 Hempstead Road 
Lancaster, PA 17601 
Organs, pianos, strings, rhythms, amplifiers, 
synthesizers вина your own custom instrument 
Also Factory assembled 104 PAGE CATALOG $2 


KITS 


@apple Ii 
н, 099 


CALL 415 221 8500 
AlDS,inc 301 Balboa,5.F.,CA94118 


56 RECORDS, TAPES, etc. 


OLD Radio Programs on Cassette 
Tapes. Send 15c Stamp for Catalog. 
Box 16365, St. Louis, MO 63125. 


OLDIES — 45 RPH Original hits. 
Catalog $1.00. C&S Record Sales, Box 
197, Wampsville, NY 13163. 


57 MUSICAL INSTRUMENTS 

_ GUITAR, Banjo, Violin, Mandolin 
Making Materials. Accessories, Books. 
Pio Tuni eg ا‎ aia 506. Inter- 
n na u ers u , Бо i 
Tulsa, OK 74112. iin ae: лена 


Na ‘ Wholesale Musical] Instru - 
' . о а, А 
NY iG4ne. am HRoad, Bronx 


INTERNATIONAL Catalog valuable 
to makers, repairers of stringed instru- 
ments. Imported woods, parts, accesso- 
ries, kits. Fine German-made violins, 
cellos, basses and bows. Send 
с for catalog. Credit certificate 

h enclosed with catalog. 
Violin Company, Dept. 
Belvedere Ave., Balti- 


DS, 4026 W. 


more, MD 21215 


ORDIONS 


40 Models! Famous Makes! 
SAVE! Direct from Importer. 


= E it Models for students, teach- 
== 43 PC ers, professionals. Standard 
| = =F Î er Electronic. Terms. Trades 
| —= g oo welcome. Home Trial. Hohner 
-— fy; Button models too. FREE 
-= i „ Catalog and Importer prices. 


| " ACCORDION TION 
5535 (РХ) Belmont Avenue, Chicago, I. 60641 
58 SONG WRITERS 


RECORDS From Your Song$. $5.00. 
B. Russell, 834 W. 131 St, C 1, 
CA 90222; 53“ : ompton 

POEMS set to music. Nashville Music 
Productions, Box 40001-PS, Nashville, 


TN 37204. ' 
60 BUSINESS 
OPPORTUNITIES 


;_;_еєе+єе-е-е-ЄЄєъҖ%Җ%Җ%ҖңҖ ККК ——‏ ——— يي ص 

ABANDONED INDUSTRIAL SILVER 
take it! Details: Silver, Box 548, 
Woodville, TX 75979. 


. REPAIR HYDRAULIC JACKS—Free 
details Hydraulic Parts Supply, Dept. 8 
Box 4157, Brownsville, TX 78520, 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
(Refundable). Woodwins, Bridgewater, 
MA 02324. 


VENDING Machine. No selling, 
Routes earn amazing profits. Big Cata- 
logue Free, Parkwa Corporation, 
1930PSB Greenspring Drive, Timonium, 
Maryland 21093. 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 450327, Miami 33145. 


SYNTHETIC Oil, Increases Fuel 
Economy! Engine Lifetime! Spare Time 
Business. (800) 448-4511. Extension 


PLASTERCRAFT — Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operatin 
Small Manufacturing business Withou 
Investment write: Businesses, 92-P 


Brighton 11th, Brooklyn, NY 11235. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples 4 Information: Postermatic- 
CB, East Providence, RI 02914. 


PIANO Tuning quickly learned with 
home study course. Diploma anted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


MAKE More Money by mail. HACO, 
Box 846, Nashua, NH 03061. 


BEAT the Races! Free Booklet! “‘Un- 
limited Lifetime Income from  Thor- 
oughbreds - Harness", Elias, Box 47-G, 
Brooklyn, NY 11219. 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative proflts. Gress- 
lin Correspondence School, Box 927, 
Spencer, ТА 51301. 


NEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, 
OH 43614, (419) 865-5657. 


DO FURNACE TUNE-UPS For Profit. 
Huge Demand, Quick Return, Free 
Details, Tara Products, Box 3225-1, 
Duluth, MN 55803. 


i MADE $40,000.00 Year by Mailor 
der! Helped others make money! Details 
Тос. 2089 Box 318FF, Ypsilanti, MI 


MILLIONS in Mail! Free Secrets. 
a at Box 6226, Toledo, OH 
a LJ 


MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. capita] to start. Free 
brochure. Kashbuilder, Box 1132-РК, 

dianapolis, IN 46225. 


MANUFACTURER NEEDS MAN To 
Assemble Product at home and supply 
national sales crews, full or part time. 
Should desire busi ness of their own. 
Five-figure income potential. S.K.R.C. 
Manufacturers, River Bend Plantation, 


Broadway, NC 27505. _ pn & 
EARNINGS. Start Automo- 


tive Evenings, Weekends for 

Under 100. Publication Shows How 

35 Lg A ne eld Publications, Dept. 10, 
Cypress, ^ 77429. 

3900 PROFIT! Free Information. 


Send Stamped Envelope. Best, Marriro, 
LA T0072. 


FREE Mailorder Dropship Business 
Journal! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. 


ИШ з... aftermarket public 

mpany ls seeking acquisition of 
еі or ideas in either the 
energy related or automotive related 
flelds. principals pens send complete 
information President. 
#6122, Philadelphia PA 19152. 


BE Your Own Boss! Sell appliances 
from your home, No inventory. Details 
$1.00. Office Services, Box 1430, Stat- 
en Island, NY 10314. 


SYNTHETIC OIL DEALERS Needed. 
E Products & Серое 

Маке Моге Spare Tim Than in 
پا‎ Business or Job. Collect (318) 
686-0441. 


SSS —— Á————OXOo——————— — 
$58.90 DAILY PAY. $353.88 WEEK- 
LY. Homework, Immediate Income. 
Earnings genes y oc Free 
report/ Applic ation Unit 
29309-A, Medcensta, TÉ “18239. __ 


MAILORDER o portunity. Start r. Start prof- 
itable home business without experi- 
ence or capital. Information free. Mail 
Order Associates, Dept. 69, Montvale, 
NJ 07645. 


bie ЧЫГЫШ 
NEW Tool! Dealer Opportunity. J.E. 
Distributing, Box "L", Tarzana, СА 
913568. 
FLOOR COVERING BUSINESS. Car- 
t, tile, linoleum. Earn $15.00 to 
$20 00 per hour full or part time. 
C.W., 1414W. 35005., Granger, UT 
84119. 


INCOME and : Savings from Using and 
Distributing Neo-Life Food Products. 
No Inventory Required. Teft Distribu- 
tion Company, P.O. Box 1402, Home- 
stead, FL 33030, 


"CHIMNEY SWEEP NEWS.” PRO- 
FESSIONAL PUBLICATION, SMEW S, 
BOX 1537-PS, ALBANY, OR 97321. — 


FREE Exciting 5- Way Business De- 


tails! DWARS, 101 Westview, Lynch- 

burg, VA 24502. oO 

E BYNTHEDO | Lubricants—Dealers 
an 


ted. Free коно. Detalls. Ralph 
Worm, Foley, MN 563 


Ааа E д. 0 date na o RM 
EARN $50,000 to 100,000 а yer b һу 
opening your own Business. Send On 
Dollar "lor details. E. Lacy, P.O. Box 
28093, Detroit, MI 48228. 


NE i 'N' ANSWERS’ has com letely 
ted Business Opportunity informa- 
ua Send long, self addressed, 
envelope: Consumer Assis- 
COP. ‘The Consumer's Watch- 
13102, St. Petersburg, FL 


Secret smashes 
-- and credit. Detalls 
Box 350-S, Billings, 


кереет law 


de 
Wen Wealt 
NY 125 
SUSINESSES Can Start for 
200-51, 000. (Handboo )-$9.95. Fu- 

-E, 1101-04 mnes "Road. Atlan- 
ta, GA 30318. 


PREPARE - Tax returns - Housewife 


Jo Ann Netzley made 55,500 last 
season. Train at home. VA approved. 
National Tax School, Monsey, 1NK, NY 
10951. = 
265,000 yearly with 
a proof, sase. Mon- 
eycraft, 2318 Dale Rd. Ceres, CA 
95307. E 
IMPORT - t opportunit Prof- 
itable рие с пр order business 
fron home without" capital. We ship 


plan for no risk — in Experi- 


eno unnecessary. Free r ellin 
gei ger, D Dept, S269c, Woodland Hills, CA 


TAKE Catalog Orders. me aro 
2500 Best-selling special yP ducta. 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
пева о dodi Free Book. SMC, 
606 Ave. Dept. 28-84, 
Woodland Hille. CA 91365 


MAKE BIG MONEY in Jews = 
full or spare time. Free information. 
Nasco, 310-BMC, Lincoln Avenue, Fox 
River Grove, IL 60021. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller. 
Exceptional margin. Distributors 
wanted. Northwest Electric, Ave, 183, 
Mitchell, SD 57301. 

Brochures ''Reveal'" 


Marketing Plan! Allrightco, 
Бездә X12. Cleveland, OH 44101. 


opship 


$100.00 
Box 


CHIMNEY SWEEPING is a High 
Paying Trade. Become a Professional 
CHIMNEY SWEEPER Quickly and Eco- 
nomically! Free Information: Michael 
James Chimney Sweeping, eK 1078, 
Dept. PS, Aptos, CA 95003 


STICKER | 


PAPER 
sun DEVICE 


PRINTING 


Simple, Cheap, Portable. Any Message in 
Minutes. Send for FREE DETAILS. 
BUMPER— PRESS 
P.0. Bex 22791 (LL) 
Tampa, Fla. 33822 


SRD ELECTRONIC 
M 9 ASSEMBLY BUSINESS 
|Start home, spare time. Investment. knowledge or 
experience unnecessary, BlG DEMAND assembling 


electronic devices, Sales handled by 
professionals, Unusual business opportunity, 


FREE: Complote ittustrated literatura | 
- BARTA, Вох 24352 «iem 
Walnut Creek, Calif. 94597 


MONEY MAKING 
OPPORTUNITIES 


BIG MONEY! Interested? Free Disclo- 
sure. Febre-M, Box 6073, Toledo, OH 
| ‚ (419) 865-5657. 


` LEARN The Secrets of Repairing 
Junk Batteries, “Fabulous Profits 
small investment. Apex Engineering, 
саза. Bolsa Road,  Atascadero, 


500% PROFIT Possible Selling In- 
formation by Mail! "Bonus", Box 481, 
Carlton, OR 97111. 


MAILORDER SUCCESSI 
Free Expose. TWF-M, Box 6228, Tole- 
do, OH 43614. 


FREE Wholesale Catalog! 
Money Fast! Spare, Full Time. |! 
dreds of Super Sellers. Novelties, Gifts, 
Imports.  Johnson-Smith, 1-11, Mt. 
Clemens, MI 48043. 


$25,000.00 IN Your Spare Time. 

business. Write 

for Free Details: lason, Room MC- 
3-IM, 1512 Jarvis, Chicago, IL 60626. 


GOLD from rivers and streams. De- 
tails 25c. Seekay Chemical, 210 Fifth 
Ave., New York, NY 10010. 


MONEY Making Formulas. Send 
$3.00 SASE. S&C Enterprises, 


1335, Socorro, NM 87801. 
HOW TO WIN at Racetracks! Horses, 


61 


Dogs, Trotters! Information: Venture- 
RPS, 4001 East Fanfol, Phoenix, AZ 
85028.  — 

MEW Discovery in Batter Recondi- 
tioning Means “Big Profits Fast." 
Electoan, 7415 Gable Drive, Little 
Rock, AR 72205. 

APPRAISING Real Estate. Fantastic 


Profits. Free Report. AAR, Box 6125- 
PS, Hayward, CA 94544. 


` HIGH INTEREST 
15% +. Details: MBE, P.O, Box 1029, 
State University, AR 72467. 


ERASE DEBTS with little-known 
law: CREATE wealth! FREE report. 
Blueprints, 512, Box 100, La Grange- 
ville, NY 12540. 


BEGINNER'S GUIDE TO MAIL OR- 
DER. Free Details. C.T., Box 15585, 
Ft. Wayne, IN 46885. 


STOP  Wastin Money Answering 
uestionable Advertisements. Conf- 
ential report explains 1000 offers. 
"Ur Box 20588-PE, St. Louis, MO 


BE YOUR OWN BOSS. Get 5 issues 
ot portunity Magazine Free! Discover 
hundreds of spare time, part time, 
weekend income opportunities without 


investment. Write: үр кын, Dept. 
363, 6 N. Michigan, icago, 606 60602. - 
HORSEPLAYERS! SHOCKING NEW 


EARN A STEADY INCOME 
SHARPEN 


CIRCULAR SAWS 


Professional circular 
saw sharpener sharp- 
ena saws 5" to 60”, 
rip, cross-cut, com- 
bination, dado. Easy 
to operate—accurate 
—fast—safe. Bevels 
45°, joints, gums. 
You can profit from this 
machine 

Thousands of Circular 
i saws need sharpening 
= every month. 


Write for details 
BURR MANUFACTURING CO. 
8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


AVAILABLE. 


ed. Send for fact- filed booklet and torates. Obtain yours now from 

free maie re Carlton Press, don, England. Commerce. Philosophy 

Dept. PSX, a Avenue, New Sciences, Divinity, Medicine, Over 
York 10011 subjects. Free prospectus i Airmail 
—Q : £1.00 Refundable). College Registrar, 
71 ARTS & CRAFTS Dept. 1026, BCM- Collegiate, London 
| WOODCRAFT Catalog: Plaques, BOX- ^ HIGH E DE at TEE no classes.| 
$12. Ps ы e Me MN 56410. ^" Box | piploma awarded, low cost. Informa-| 
ar apices tion Free, call toll free anytime 1- 


МАК FS ^ 
STA, Op 


4 Learn at h y 
, Program nel 
pievely. Шш гайт G 
sional tags m M w 


fis 

» thing ne eded tū sty OF e Co 
fr. way to success. = 27 
pes JNA CAREERS LTD. - Pub. lac. 
33 E. Main St. Round Lake Pa. 


FIRE "YOUR BOSS! , 
World-renowned PhD scient. “79 
p analyst is teaching r гайы, ы 
ly effective approach to genuine, DN 

ependent wealth. This new tese fay, О; 


ery is drawing international att Dt, 
tion because anyone easily begi Ae y £ ore 
art-time w/ no investment capital. PS Ge Ter 
or free information before you see = 1047060. а. © 
it on the T.V. talk shows: ACHIEVE- 


MENT, 2500 Louisiana МЕ, Suite 
513, Dept SF, Albug., NM 87110. 


62 EMPLOYMENT 
INFORMATION 


JOB Hunting? Be Successful! Learn 
Do's and Don'ts. Send $2.00 m Hints, | licatio 
Box 15185, Fort Wayne, IN 46815. 92805. 


SAUDI ARABIA — Complete infor- 
mation and listing of 200 U.S, Com 
nies. £10.00, Баш Assistance, Ox 
35, Bear, DE 19 9701. 


RESUMESI Profexsicnel Writing. Ser- 


DEGRE O, 
$1. North, ê, 
FREE Li.’ 
Chaplain, М, 


xiu, Tr d Free sa Bees a AN 

j ' b T n Hu Xe FIL 

posue, ox 1518 Fort ayne EARN Ertel 

iras А € ———— moeopathy, Rad 
Jou RNEYMAN CREDENTIALS cine, Matı uropath 

GRANTED LEGITIMATE! Write: National chology, etc. Sc! 


Craftsman Union, 210 Fifth Avenis, 
Suite 1102, New York, NY 100 


WRITE YOUR OWN  ROFESSIGNAL 
RESUME. Complete, concise, authorita- 
tive Guidelines. Win interviews. 
$3.95. Career Marketing Institute, Box 


Prospectus $1.00. 1 
PA/PS, Brantridre 
Highfield, Danehill, 
RH1T TEX. 


LEARN Dowsing. Ra 
thesia and E.S.P. Subjet 


1498, Troy, MI 48099. Immediate trated Catalog. Csi al 

reply. T RES = E rena hi 190 S ven 
AUSTRALIA—New Zealand! 75,000 ears: Bruce t open. 

Jobs! Free Transportation, Employer | Hill, Sussex. England RH1 


listings $2.00. Austco, Box 4116-Е, 


Hayward, CA 94540. 


HIGH PAYING Oilfield Jobs. Applica- 
tion and Information $4.00. Oilfield 
таан 123 Carlin, Lafayette, LA 


TRUTH FROM AUSTRALIA—JOBS, 
Incomes, Tourism—Latest Facts Book. 
$4.00 bills to: Infotek, POBOX B-91, 
Forestville 2087, Australia, 


COLLEGE Students! Impr 

grades. Send $1.00 for : 
collegiate research papers 
10,250 available. Research Ass! 
Box 25918-Q, Los Angeles, CA : 
(213) 477-8226. 


LEARN Auctioneering. VA Appro” 
Free Catalog. Col. Gordon E. Tavi 
Reisch World Wide College of Auctio 
eering, Inc. P.O. Box 949, Dept. d; 
Mason City, TA 50401. 


ы Ec lon! $15. ^ 00-850. 9 “Box H ,BARTENDI NG Bar Bar Ма nagement | 
y. i 
2921T- FL, Indianapolis, IN 46229, 3843-G n Fernando Road, Glendale, 


CA 9120 


OVERSEAS EMPLOYMENT "ELECTRONICS бере (Baer), be 

INFORMATION PACKAGE 2500 Cienega, Los Angeles, CA 
Discover the unique worldwide opportunities ОЕ on ee 
available with U.S. employers overseas, Invest WELDING TRAINING, Basic and ла. | 
$2.95 in your future (tax deductible), vanced for Major Processes — Arc 


(Stick). MIG, TIG, Gas, Pipe all 
processes. A non-profit school. Accred- 
ited member NATTS. Approved Ohio 
70-12-0064 HT. Write for school 
bulletin and course schedule. HOBART 
SCHOOL OF WELDING TECHNOLOGY, 


PACIFIC INFORMATION SERVICES 
P.D. Box 2700, Huntington Beach, CA 92647 
For travellers and pipedreamers, 100... 


62A HELP WANTED Box 79, Troy, OH 45373. 
LEARN WHILE ASLEEP! Astonishing 
MACHINISTS— Live and Work New Method! Strange Catalog Free! 
ARIZONA, Established aerospace E Autosuggestion, Box 24-A, Olympia, | 
needs you. Send resume to: D-Velco WA 98507 
Phoenix, AZ 85034. South 36 Street, | — COMPLETE YOUR DEGREE RE- 
n = QUIREMENTS VIA INDEPENDENT | 


^ PARTTIME piece work. Webster, 


' STUDY WITHOUT Class Attendance. 
America's foremost dictionary compare 


Resident faculty ready to assist you. 


needs home work ers to update Degree programs in Business, Engi- 
mai ling lists. АП Ages, experience neering, Education, Social Sclences. 
unnecessary. Send name, address, Kensington University, 512 East Wil- 
phone number to Webster, 175 Fifth son Avenue, Box 2038, Glendale, CA 
Ave. Sulte 1101-CN3, New York, NY 91209. Dept. 728. 


10010. | 
63 SPECIAL SER VICES ` 


ي و و کک 
INFORMATION On Anything. Fergu-‏ 


^ LEARN GAS TURBINES! Correspon- 
dence course covering al] systems, 
maintenance, theory, operation. Estab- 
lished 1957. Valuable diploma awarded! 


son Research Specialists, 60-15 (КШ: AMERICAN ШЕТ SCHOOL, Department 
side Avenue, Woodside, NY NY 1137 PS-1, Darby, MT 59829. 


EARM HIGH SCHOOL DIPLOMA 


i TYPED ORIGINAL ipM in 
quantity, Excellent prices. Sample, de- AT HOME FASTI State Registered, 
M me-Mizer, Dept. PS, Cal , Lowest tuition available. Individual 
К counseling. са, awarded for "d 
BUT Business Loan From Bank or Bank or experience and previous courses. 
spar Detaled instructions and aampie | SSOP! TRE acaden. PE 408 E 
resentation prepare y experience 
presen GRA Bond 814.95 Lo Tilden | 252018. Stuart, FL 35494 
Co, Box 851C, West Dennis, А COLLEGE DEGREE - for work ex- 
02670. Or call toll free (800) 327- perience and life rience, You 
9191, x629 to charge it or to request may quality for Bache or's, Master's 
information, or росил БА» (6021 de hte 
or sen etaile resume. r 
70 AUTHOR'S SERVICE International University, Dept. Р512, 
202 N. Central Avenue, Phoenix, AZ 


PUBLISH YOUR BOOK! Join our 
successfu] authors, Publicity, advertis- 
ing, beautiful books. All subjects invit- 


85004. 
` BRITISH DEGREES. Diplomas. pos" 


— RR CR 


^ UNIVER SITY DEGREE sl ET o Classes. 
Fast, Economical, Accredited. FREE 
Revealing De tails, grt , ne 
13151-S12, Columbus, OH 432 


800-621- 5809 ( Illinois 800-972-| 
5858) or write American School, Dept. 
31247, 850 E. 58th St., Chicago, IL| 


60637. 


COLLEGE DEGREES BY MAIL. Get 
Bachelors, Masters, Ph.Ds, the easy 
res at low cost, without attending 

classes at all! Free revealing 
details. Counseling, Box  389-PS12, 


Tusun, CA 92680. 


INSTANT MEMORY 


to remember 
а short, simple met y method of acquiring a powerful 


no keywords. Release your 
pg n а ек" "how" you remember, 
йы; M get. Discover your natural ability to 
l LA pe for free information to: 
| WSTITUTE of ADVANCED THINKING 
858PS$ ViaLaPaz, Pacific Palisades, CA 90277 
FORGET FORGETTING! 
People world-wide have authentic photo- 
graphic recall & literally RE-EXPERIENCE 
childhood scenes (documented) using newest 
memory discoveries of long-famous (TIME, 
NEWSWEEK, etc.) professor. PhD test ratings 
(Stanford, Yale, eorgetown-trained scien- 
tist, book reviewer): ''far surpasses other 
methods'' ''memory gains 200%- in 
weeks.'' For free facts (before you forget): 


ACHIEVEMENT, Suite 5135, 
2500 Louisiana N.E. Albuquerque, NM 87110 NM 87110 


The American School has been ! 
helping adults FINISH HIGH SCHOOL 
AT HOME in sparetime, by correspon- 
dence for almost 80 years. DIPLOMA 


AWARDED... see if we can help you. 
American School, Dept. 112-69 

850 East 58th St Chicago, IL 60637 
Name 

Address 

City/State 


127177 ag REDE 
meee NO FINANCE CHARGES = == а аа 


TUTTER? 


IN 7 DAYS our self - study 
method of curing stuttering 
starts giving results you can 
feel and your friends will no- 
tice. Amazing results since 
1935. Money refundable if nat 
helped. FREE details—write THE EMERY INSTI- 
TUTE, P.0. Box 867 PS, Winter Park, FL 32790 


CARTOONING, 
SIGN PAINTING 


CARTOOM for money ! ! ! Free 
Book: Success, Box #858, Dearborn, 
MI 48121. 


LEARN Sign Painting - 
logue. Kaufmann Buom 
MO 65023, 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama, 
Box 263-AF, Branford, CT 06405. 


76 DETECTIVES 


DETECTIVE Profession, easy home 
study: free tie-tack or lapel pin, certif- 
icate, future. Professional Investigators 
Training School, Dept. CB, P.O. Box 
1890, San Pedro, CA 90733. 


FINGERPRINTING - exciting scien- 
tific career. Home study course teaches 
everything. Certificate on completion. 
Many openings: prepare now. Profes- 
sional Investigators Training School, 
Dept. FP, P.O. Box 1980, San Pedro, 
CA 90733. 


77 LOANS BY MAIL 


^ BORROW $25,000 interest-free!| . . 
indefinitely! Anyone! Free Report: Ex- 
SEEN Ка ЕЗ, Box 996, Dundee, FL 


LOANSI $2,000 - $5,000,000. Ad- 
vise amount - purpose. Write: NAA, 
507- 5. Fifth Ave., New York 10017. 


Mail! Free Details! 
Venice, Sandusky, 


7З 


Егее Саїа- 
Centertown, 


BOR 
MBG- P5129, 4107 
OH 44870. 


BORROW FROM HOME = 

ANY amount, any purpose, within 
3O days. Competitive rates. Also, you 
ran earn unlimited income as our 
Money Agent. No experience - own 
hours, National Company to assist 
every Way ssible. No Gimmicks! Free 
Details: inancial, Dept.  11-C-12, 
1145 Reservoir Avenue, Cranston, RI 


BORROW $25,000 ‘‘overnight."" Any 
purpose, none indefinitely! Write: Suc- 
tess Researc oe 29263-FL, India- 
napolis, IN 4622 


78 WINEMAKING 
WINEMAKERS—BEERMAKERS Free 


Kraus, i Fast Service. Large Selection. 
raus, Box 7850-N. Independence, MO 


Spring, | 


FREE ENCYCLOPEDIA WINEMAKING 


ST498, Rochester, NY 14615, 


WINEMAKERS — Beermakers, Free 
Catalog. Equipment Supplies. Continen- 
ob eon 68016-PS, Indianapolis, IN 


WINEMAKERS - EBeermakers: Free 
Illustrated catalog of supplies. Sem- 
Plex, P.O, Box 12276H, Minneapolis, 
MN 55412. 


BEERMAKERS, Winemakers. Free 
Catalog, Recipe. Finest Ingredients, 
Equipment, Service. SPI, Box 7848, 
Chapel Hill, NC 27514. 


MOONSHINE! Whiskey, ph vodka 
Illustrated | manua recipes, 
$2.00. Gourmay, 5133 Fairhill, Phila- 
delphia, PA 19120. 


BEERLOVERS! Brew Premium Amer- 


Unconditional 5 


year guarantee. Great 
Christmas Idea. 


Free Details, Duane 
: ec a 508 Canal 


79 BUY IT WHOLESALE 


REPLACEMENT PARTS for Chainsaw, 
Motorcycle, Snowmobile, Small Engines, 
Wholesale prices. 48 hour shipment. 
Free Catalog, Manufacturer's Supply, 
Box 157PS, Dorchester, WI 54425. 


س س 


400,000 BARGAINS Eelow Whole- 
sale! Many Free! Liquidations . . 
Closeouts! . . . Job Lots . . , Single 
Samples. Free details. Worldwide Bar- 
pennun, Box 730-B, Holland, MI 


80 


ADVERTISING 
AGENCIES & SERVICES 


EXPERT Assistance for mailorder, 
advertisers. Ratebook leading newspa- 
pers, magazines $1.00. Chicago Adver- 
tising Agency, 28-ES Jackson, Chicago 
60604. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps. 
Jackson's, Brownsville Rd. 
Vernon, IL 62864. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing 
Presses, Type, Supplies Direct From 
Factory. Send 25c for Catalog and 
Samples to: Kelsey Company, DS, 
Meriden, CT 06450. 


SIMPLE-X RUBBER STAMP 
PRESSES. Hydraulic Operated. Electri- 
cally Heated. Sizes 5"x8", E&E"x12", 
í QUIAE Outfits. 
Presses. ا‎ Shipped Day Re- 

0 for Catalog and 
Brochure, Custom Manufacturers, 
211-PS, Springfield, MO 65801. 


87 


Free Catalog. 
G-100, Mt. 


Box 


TOBACCO, PIPES, 
CIGARS 


SMOKE THE BEST Hand Rolled 
Imported Cigar at the Lowest Prices in 
the Country. АП First Quality, No 
Blems. Free Catalog, Discount Prices. 
Edward's Tobacco, mes N. 
l63rd Street, Dep t. North Miami 
БЕД, FL 33162. Pk Call (305) 947- 


FREE TOBACCO — Five New Elends. 


Send $2.00 Postage /Handling, to: Fipe- 
lines, Dept. PS12, POB 739, Silver 
MD | 20901. 


> P 


CUSTOM BLEND 
PIPE TOBACCO 


The world's finest tobaccos custom blended for 
the ultimate smoking pleasure. Write for free catalog. 


| Sampler Pak of 5 unique blends, $1.25 ppd. 
GREEN RIVER TOBACCO CO. 
Dept. 25 Р.0. Вох 1313 


Owensboro, KY 42301 


88 OLD GOLD, JEWELRY 


WANTED 
HIGHEST CASH IMMEDIATELY for 
Old Gold. Silver, Platinum, Jewelry, 


Gold Teeth, Watches, Diamonds, Spec- 
tacles, Free Information. Rose Indus- 
tries, 29-Y East Madison, Chicago, IL 
60602. Established 1934. 


GOLD - Silver - Platinum Wanted. 
For free information write: Wilmots, 
345 S. Glassell, Orange, Ca 92666. 


BUYING Gold - Silver! Free Details! 
YT m 50-PS12 Margin, Salem, MA 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum. Mail Articles Today. 
Free gift with Information, Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 457, Chicago 60803. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 
American, Box  77-BM, Fox Hiver 
Grove, IL 60021. 


91 OF INTEREST TO ALL 


n o —— — — ——— RR — 

“CONSUMER Guide to Shopping By 
Mail.” For your Free copy send а self- 
addressed, stamped long envelope to: 
DMMA/NY, 6 East 43га Street, New 
York, NY 10017. 


SAVE TO 90% WEEKLY ON GRO- 
Information: 


! Martens Ent.. 
Rm "7PS1, 


MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


BUILD museum-quality ship models, 
gun models, dollhouse room settings. 
1980 Model Catalog features complete 
kits, fittings, plans, construction mate- 
rials, tools, "How-To" books. 88 pages. 


Oshkosh, WI 


Only $1. O0. James Bliss & Company, 
Dept. PS, Route 128, Dedham, MA 
02026. | 

94 FOR INVENTORS 


NONPROFIT foundation helps inven- 
tors. Widest range of services. Free 
Fecerat forms. Free evaluation. Af- 
fliated Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909, 


ge РАТЕМТ | IT ECONOMICALLY! Free 
details. N. Rainer, 2008 Fondulac Rd., 


Richmond, VA 23229. 


REGISTERED PATENT ATTORNEY. 
Applications and Searches. 
vice, Free Preliminary Review. Box 
392, Millwood, NY 10546. 


иш „д „иин. I: e 


NEED HELP, INFORMATION ? SOCI- 
ETY OF AMERICAN INVENTORS, Rte. 
4, Box 419-F, Savanah, GA 31405. 


IDEAS inventions, new products 
needed by innovative manufacturers. 
Marketing assistance available to indi- 
viduals, tinkerers, universitles, compa- 
nies with feasible concepts, Write for 
Kit-PS, IMI; 701 Smithfield Street, 
Pittsburgh, PA 15222. 


ое зе MÀ ———— OS 


INVENTED Something? Write: Regis- 
tered Patent Attorney, 7400 Benjamin 
Franklin Sta., Washington, DC 20044. 


Outlines procedures, royalty rates, re- 
giirementa, Kessler Sales Corporation, 
C-712-FI, Fremont, OH 43420. 


95 INVENTIONS WANTED 


MANUFACTURER SEEKING INVEN- 
TIONS. ADVANTEK INTERNATIONAL 
1100 17th NW., WASHINGTON, pc 


INVENTORS: Free information on 
E your invention for sale. Kess- 
ler Sales ate ration, C-712-IW, Fre- 
mont, OH 43420. 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 


Disclosure protection. Cash or | 
manufacturers seeking new ideas. For frea infor- 
mation on how to protect your ideas. Call or Write 


American Inventors Corp. 
БӘ Interstate Dr. Dept PS 
West Springfield, MA 01089 (из) 737-5376 
А Fee Based ice 


вө ралу 
97 GOOD EATING 


SAVE MONEY! 8 Nutritious Maca- 
roni Dinners, $3.00. Kit's Kitchen, 
TR 220th Ave. N.E, Bethel, MN 


Kentucky Chicken recipe, 
contains eleven herbs and spices. Send 
$1.00 plus stamped envelope: Bert 
Stenseth, Box 5007-PS, Ft. Lauder- 
dale, FL 33310. 


FAMOUS 


| TWENTY Famous International Reci- 


pes, $3.00. Deejay-S, Box 272, No. 
Palm Springs, CA 92258. 


99 FOR SALE MISC. 


I.R.S. Forced Sales. Merchandise 
and property bargains seized for unpaid 
taxes. Details, 50 locations $3.00. 
Value, 491 Carolyn Dr., Marion, OH 
43302. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, 
gold! Ores analyzed. Mercury Terminal, 
Norwood, MA 02062. 


GOLD, Silver, Platinum! Free infor- 
mation! American Metals, Box 30009- 
PS, Charleston, SC 294 0T. 


Tungsten, Tita- 
nium, Tantalum. Sell to consumer. 
Walker Metallurgical, 14111 Schaefer, 
Detroit, MI 48227. Toll Free 1-800- 
521-8484, {In Michigan, 313/273- 
0500 collect. ect.) 


BUYING Tungsten Carbide, Top 
Prices -  Poley's Industrial Salvaze, 
12389 5. Minges, Battle Creek, MI. 
49017. (818) 979-4075 Call Collect. 


102 TREASURE FINDERS, 
METAL DETECTORS 
FIND old coins, jewelry, gold nug- 


gets. New patented revo utionary de- 
vice. Free catalog. Gardiner, 4729L N 


Tth Ave., Phoenix, AZ 85013. 


BURIED ا‎ te 


with Ultra. Sensitive DIRECTIONAL Locator 
SEND FOR 
FREE INFORMATIVE BROCHURE 


= RESEARCH PRODUCTE 


вох ЕТТЕ И Tamra. FLORIDA 33611 


105 MISCELLANEOUS 


FREE BOOK. Prophet Elijah Comin 


Before Chirst. Megiddo Mission Dey 
58, 481 Thurston Road, Rochester 
14819. 


HOW To Stop, Slow ELECTRIC 
METERS. 31.00 refundable. Power Ser- 
vices, 415PM, Watkinsville, GA 30677, 


ST Li — o ш 1 


^ WIN CASINO GAMBLING GAMES! 
Blackjack, Craps, Roulette, Slots, 
Keno! Information: Venture-CPS, 4001 
East Е Fanfol, Phoenix, AZ 85028. 


"HOW TO SURVIVE AND PROSPER 
DURING HARD TIMES AHEAD. BEAT 
INFLATION. Become self-sufficient. 
Send $10 to Elmont Enterprises, Rt. 4 
Box 205-F, Leesville, SC 29070. 


106 PERSONAL 
INVESTIGATORS. Latest Electronic 
Aids. Write: Clifton, Box 220-F, 


Miami, FL 33168. 


ل س 


BECOME An Ordained Minister. Free 
ministerial credentials legalize your 
right to the title 'Reverend.'" Write: 
Church of Gospel Ministry, 486-P5 
Skyhill Court, Chula Vista, CA 92010. 


COLLEGE DIPLOMAS WITHOUT 
CLASSES. Accredited Degrees by Mail. 
Free Details. EACS, Box 33428, Seat- 
tle. WA 98133, 


^ ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational. 
Free Details. Acquarian Church, 432- 
PS PCH, Hermosa Beach, Ca 90254. 


BEAT HIGH INTEREST! Save thou- 
sands of dollars on your house 
payments. Guaranteed to work or 
money back. For detailed instruction 
packet send $25.00 to: Money Saver, 
Box 18001, Spokane, WA 99208. 


PLAY CRAPS TO WINI New Busi- 
ness Approach, Computer Tested. Guar- 
anteed. Send $5.00 Today. Felicity 
Systems A129, Box 113, Westminster, 
CA 92683. 


CERTIFICATES, Documents ( all 
kinds) Guaranteed! Authentic!! Cata- 
logue 25c: LTD Documents, Box 3910- 
D9, New Hyde Park, NY 11040. 


BLACKJACE PLAYERS | 


Use my unbeatable quickly learned iyt 
нан ahh ме $30.00 on MOUR in d 
J UE" ony tonno, Play relaxad. No cordi or 
charts to memorize ond IT WORKS! 


i 
COPYWRITED { 
й 


You muit be satisfied 100%. Ho obligation. Get а 
deck of cards and try ît, You'll be d 355344581 
DETAILS VIA AIRMAIL 
RAY, Box 281, Bristol, CT 04010 
Henna ШЕШ ШЕШ ШШ ШЕШ ШШ БН ШШ ШШ | 


106A HAIR CARE 


NATURAL Products— Finest quality! HAIR 
FARMING& KITS— Complete programs for 
men/women with hair loss problems. HAIR 
FERTILIZER — Vitamins for hair/best formula, 
JOJOBA hair/skin cosmetics - pH acid - bal- 
anced/protein enriched. BRUSHES for hair/ 
skin/nails/teeth - wood  finish/boar bristles. 
Write today for free info. 


ROGLY RESEARCH 
Box 570728, (PS1279) 
Miami, FL 33157 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial, Batteries whole- 
sale. Terms Arranged.  Lloyds-PSC, 
Rockford, IL 61104, 


FREE HEARING AID CATALOG— 
SAVE  14—by Mail! Write “MON- 
EYSAVERS," 9530-PS-12 Langdon, 


Sepulveda, CA 91343. 


HEARING AIDS 


PRICE CATALOG FREE! 


SUPER SAVINGS! Newest, Finest. 
All types. Buy DIRECT & save up 
о HALF! No salesmen. Sold b 
AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 
Dept. PS-12D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 


WORDLESS WORKSHOP 


By ROY DOTY 


164 | POPULAR SCIENCE 


$50 to John Caudill of San Antonio, Tex., for this idea Send yours 
(with Social Security No.) to Wordless, Popular Science, 380 Madison 
Ave., N.Y., N.Y. 10017. Only purchased ideas can be acknowledged. 
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IMPORTED CANADIAN WHISKY -A BLEND - 80 PROOF - CALVERT DIST. GOL NYE 


I Right from the top, its Canadian spirit 
“Wolds nothing back. What makes it such a 
memorable gift? Super lightness. Superb 
ы taste. If that's what you'd like to give, 
З make the run to Lord Calvert Canadian. 


a EM 


арч 


The spirit of Canada: 
Give it for the Holidays. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


